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Comparfng Mitosis And Meiosis

and meiosis. )
In this investigation, you will

Your body carries out two different kinds of nuclear division. One is called mitosis and resultsin -
formation of new body cells for growth and repair. A second process is called meinsis and results
in formation of reproductivé cells only. There are several important differences between mitosis

{a) compare the process of mitosis with meiosis. : .
(b} use model dizgrams to chow changes in cells during mitosis and meicsis.

Raterials
péges of cell outlines

4 wool strands {15 ‘mm_long)'
4 wool strands {30 mm long]

Procedure

Part A. Mitosis

Your teacher will supply you with outline
diagrams for Part A of this experiment. Use only
diagrams A, B, and C for Part A, .

@ Place the diagrams one below the otherin proper
‘order on your desk.

® Dlagram Arepr&é ents the outline of a cell before

cell division or mitosis begins, Chromosomes ate . .

present inside the nucleus (but usuzlly cannot be
seen). Use wool strands to represent chromo-
somes. NOTE: A cell may contain many chromo-
somes. You will use only 4 chromosomes to help

simplify this study.

® Place two long and two' short pisces of wool
{chromosomes) onto diagram A.

1. What is the total number of chromosomes

present in this cell before mitosis?
2. How many long chromosomes are present

before mitosis?

§. How many short chromosomes are present

before mitosis?

- @ Before the cell begins mitosis, each chromosome
makes an exact copy of itself. This process is
called chromosome replication

FIGURE 17-1

chromosome replication

1

® To show chromosome replication, match new
strands of wool with each original. Long should
matcl; with long, short with short (Figure 17-1).

© Transfer your chromosomes o diagram B, and
position them within the dashed outlines, During

_mitosis, doubled chromosomes Jine up along the

cell’s center..

4. What differences (if any] are there between the:
original and replicated {copy] part of each

chromosome?

Doubled chromosomes now separate, and
each part is pulled toward one end of the cell.

@ Move those chromosomes lined up along the left
side toward the cell’s left. Move those chromo-
somes lined up along the right side toward the
cell’s right, Use the arrows as guides, /’m

f



& Once the doubled chromosormes separate, the
. original cell begins to pinch in half down the
_ center. This process forms two new cells.

& Move the chromosomes on the left side of
diagram B to the left cell of diagram C.

& Move the chromosomes on the right side of
diagram B to the right cel'l of diagram C.
5. What is the fotal number of chiémqsomes
" present in each cell after mitosis (diagram C)2

¢. How many long chromosomes are present in

each new cell? _
- 7. How many short chromosomes are present in

> each new cell?
&, Compare your answers in questions 1-3 to
those in questions 5-7. Are the two new cells

" just formed the same in chromosome makeup

| as the original cr:lll2

In summary, some important . things about
mitosis include: '
{a) every mew mucleus formed has the same
chrormosome number as the original nucleus, .
(b} paired chiomosomes are present,

[c} mitosis occurs in all body cells [somatic

cells), and
(d} mitosis is responsible for growth and cell

repair. .

Part B. Meiosis .

@ Your teacher will supply you with outline
" diagrams for Part B of this experimént. Use only
diagrams D, E, F, and G for Part B. Place the
diagrams one below the other in proper order on
your desk.

® Diagram D represents the outline of a cell before
meiosis begins. Chromoscmes are present inside

the cell. Place two long and two short pieces of

. wool [chromosomes) onto cell diagram D.

9, What is the total number of chromosomes

present in this cell before meiosis?
10. How many long chromosomes are present

before meiosis?. ‘
-11. How many short chromosomes- are present

| FIGURE 172

12. Check back to guestions 1-3. Are there dif-
ferences so far between mitosis and meiosis?

Before. meiosis begins, the chromosomes

" replicate.

" @ Match new strands of wool with each original.

Long should match with long, shoit with short.
Before transferring your chiomosomes to diagram
E, one important step that is different in meiosis
now occurs. One doubled long chromosome now

. pairs with the other doubled long chromosome,

® Place the four long chromosomes together.

s Do the same for the four short chromosomes
which also paif at this stage. Bach group of four is
now called a tetrad tetra = 4] (Figure 17-2). -

chromosome tefrads

13. Did this step oceur in mitosis?

@ Place your chromosome tetrads onto diagram E. .

Use the chrornosome putlines to properly position
ther. During meiosis, the chromosome tetrads
line up along the cell’s center.

Chromosomes now separdte and are pulled

“toward opposite ends of the cell. They separate,

however, in a certain way. Each tetrad separates
into the two original doubled :chromesomes

[Figure 17-3).

FIGURE 17-3

" separafing tetrads

before meiosist
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FIGURE 17-4

: nge\;nr cells dividing

FIGURE 17-5

four new cells

@ Move the doubled chromosomes toward oppo-
site cell ends. Move those pairs lined up along the
left center toward the left side of the newly
forming cell: Follow the arrows as guides.

® Move the pairs lined up along the right center
toward the right side of the newly forming cell.
" PFollow the arrows as gnides. Two new cells are
formed as the original cell (Figure 17-3) pinches
into two. -

@ Transfer those chromosomes on the right side of
-dizgram B to the right circle of diagram F and

position them within the dashed lines. Move those -

‘on the left side of diagram E to the left circle of
dizgram F znd position them within the dashed:
lines. '

14. {a) How many chromosomes are now p_iesent

in each cell?
(b} How many chromosomes were present in

O the original cell? __ :
{c) Is this step different from ‘that which
occurs after two cells form m mitosis?

Each new cell just formed, quickly begins to
divide again into two new cells [Rigure 17-4). This
step results in four new cells being formed from
the original cell (Figure 17-5). The doubled
chromoscmes then separate leaving each new
cell with a reduced number of chromosomes.

Analysis

1. How meny pairs of chromoesomes are in each human body (so;natic} cell?

2. How many paﬁs of chromosomes are in each egg or sperm? (Be careful |

® Move your chromosomes from diggram ¥ to
diagram G. Position the chromosomes within the
dashed lines, : -

15. (a} How many new cells are formed from one

. cell by meiosis {disgram GJ2

{b} Does this step djﬁer from ;j::ufitosis?._%_‘7

16. (a} What is the total mumber of chromosomes
present in each new cell after meiosis?

* {b} Do any of the four new cells contain twn:) ‘

long or two short chromosomes?”

In summary, some important things about meiosis
include: ) '

(a] every new cell formed by meiosis has half
the number of chromosomes as the origi-
nal cell,

(b} no paired chromosomes are present,

(c) meiosis oceurs only in reproductive
organs, and ' )

_{d} meiosis is responsible for forming egg and
sperm (gamete| cells,




b‘& 3. In the exercise on meiosis just completed,

" (a} are the chromosomes in pairs in the new cells?

(b} how does this differ fromt the process of mitosis?

" 4, In humans, 46 chromdsmm@s are in each body (somatic} cell, and 23 cﬁ:ompsomes are in each
reproductive cell, In the chart below, fill in the chromosome number and process for each cell type.

. NUMBER OF o PROCESS USED
: - CHROMOSOMES TG MAKE CELL
CELL TYPE - "IN CELL _ (MITOSIS OR MEIQSIS)
stomach
liver
spertn
heart
egg

5. Cofnpleté the following chart by cheeking the process of cell division in which each step oceurs.

MITOSIS u MEIOSIS

Two new cells are formed from each original

Four new cells are formed from each original

Replication of chromosémes occurs

Doubled chromosomes pair to form tetrads

Cells with a reduced chromosorme number .-
are forrned

Cells with the sarhe chromosome
numbers as original are formed

Results In forming egg or sperm cells

Results in forming somatic or bbdy'éellé

Each original cell divides only once

Each original cell divides twice

Tetrads are not formed

Chromasomes move to the cell’s center .

v -
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37

The Menstrual Cycle

Date

In this investigation you will

menstrual cycle.

of the menstrual cycle.

A number of stages or phases occur as the human female reproductive system prepares for egg
fertilization. These stages are all under hormonal control. The entite cycle of stages usually
takes zbout 28 days. However, as the last phase finishes, the first stage begins again. This process
results in a cyclic pattern which repeats every 28 days. The cycle is-called the menstrual cycle
and occurs in human females once they reach puberty or sexual maturity, To aid in the study of
this cycle, the menstrual cycle will be divided into 3 separate stages.

{a) study and graph changes occﬁ.rring during the follicle stage of the menstrual cycle,
[b) study and graph changes occurring during the luteal {corpus luteum) stage of the

(¢} studyand graph changes occurring to the uterus during both the follicle and lui;éal stages

Materials

colored pencils

Procedure

Part A. Follicle Stage

Within the ovaries are located many egg cells.
Each egg is enclosed within a structure called a
follicle. The follicle is said to be immature. Under
the influence of a hormone called FSH (follicle-
stimulating hormoene), the follicle matures..

Rigure 57-1 shows the various stages of one
follicle’s matnration. An immature follicle is

small in comparison to a mature follicle. The eggis .

shown within the follicle. The entire structure
~ contzining the follicles is an ovary. Keep in mind
that one ovary contains many immature follicles.

FIGURE 57-1

® Label these structures on Figure 57-1: egg,
immature follicle, mature follicle, ovary.

What directs a follicle to mature? A hormone
called follicle stimulating hormone {FSH) is
responsible. The amount of FSH in the blood-
stream influences the changes just described.
Table 57-1 shows data obtained from blood
samples taken from a female and analyzed for the
amount of FSH present in her body.

® Prepare aline graph of the datain Table 57-1. Use
the graph marked Figure 57-2.

® Across the top of Figure 57-2, draw in the various
stages of follicle maturation oceurring at each
letter, The drawings should matl® the letter stages

TABLE 57-1. AMOUNT OF FSH PRESENT

- UNITS OF UNITS OF
DAY FSH DAY FSH

1 10 15 10

3 12 17 9

5 14 19 9

7 13 21 8

9 13 23 8

11 14 25 8

13 20 27 10
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inFigﬁre 57-1. Note the arrow across the top of the
graph. This arrow shows that the events happen in
a continuous cycle.

1. Starting with day 24 and go-'mg to day 13, how
does the amount of FSH in the body appear to

change?

2. Starting with day 24 and going to day 13, what

happens to the follicle?

3, [a) What hormone is responsible for the

changes in the follicle?
{b} Why is this hormone correctly named?

4. During which days of the cycle is there the Jeast
amount of this hormone in the bloodstream?

5. What is happening to the next follicle at this

time?
6. Events described so far are called the follicle
phase, From start to finish, how many dzys in

FSHisproduced bya small gland at the base of

‘the brain called the pituitary gland.

e Complete Figure 57-3 showing the relationship
between the pituitary gland and ovary. Label the

following parts: FSH, ovary, pituitary gland.

FIGURE 57-3 brain
i
I
I
i
I
I
l\

A

. - ~.
oviduct Py ~

total does this phase take?

C D E . B
25
20
1
. 15
Units
FSH
present
10
5
1 3 5 7 L 11 13 17 19 21 23 25 27

FIC.IIRF 572

Day
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Part B. Luteal Stage

COnce a follicle is mature, it bursts open and
the egg is released. The egg passes into the oviduct
where it may or may not become fertilized.
Meanwhilé, the mature follicle, once it loses its
egg, forms a body within the ovary called the
corpus lutewn.

Figure 57-4 shows the changes of the corpus
luteum. A mature corpus luteum is rather large.
After maturation, the corpus luteum begins to
break apart and disappear.

FIGURE 57-4

® Label these structures in Figure 57-4: newly
formed corpus lutewm, mature corpus luteum,
disappearing corpus luteum, ovary, egg release.

Ahormonecalled luteiﬁjzing hormone (LH) is

- responsible for the changes in the corpus luteum.

‘The amount of this hormone in thé bloodstream
influences the changes just described, IL.H is also
produced by the pituitary gland.

Table 57-2 shows data obtained from blood
samples taken from a female and analyzed for the
amount of LH present.

® Prepare a line graph of the data from Table 57-2.
Use the graph marked 57-5.

@ Across the top of Figure 57-5, draw in the various

stages of corpus luteum formation. The drawings
should match the lettered stages in Figure 57-4,

TABLE 57-2. AMOUNT OF LH PRESENT

UNITS OF “UNITS OF
DAY itH DAY LH
i 12 15 12
3 14 17 . 12
5 14 1 19 12
) 7 14 21 12
1 I | 9 14 23 12
11 16 25 8
13 70 27 8
E A B C D
70
60
50
Units 40
LH
present g3g
20
10
_ 1 3 5 7 9 11 13 17 19 21 23 25 27
~ FIGURE 57-5 Day



0

7. On what day does LH suddenly increase to its

maximum amount?

8. What event occurs the next day?_
9. {a} On day 15 through 23, how does the

amount of LH change?
(b) What is happening to the corpus huteum

during this time?

10. [a) During which days is LH at its lowest

amount in the body?
{b) What happens to the corpus luteum at this

time?__

11. (a) What is the full name of LH?

{b} Why is LH correctly named?

12. Events described in this section are called the
Iuteal stage. From start to finish, how many

days in total does the luteal stage last?

¢ Complete Figure 57-6, labeling the following
parts: LH, ovary, pituitary gland,

FIGURE 57-6

brain

Part C. Changes in the Uterus

While the follicle and luteal stages are taking
place in the ovaries, a series of changes is also
oecurring in the uterus. The uterns lining changes
from being very thin to being very thick. This
change in thickness occurs because the number of
cells increases through rapid cell division. At one
point the uterus ceases to thicken. The buildup of
cells begins to break apart. This loss of uterine
lining is called menstruation. It is accompanied by
tissue loss as well as bleeding.

® Figure 57-7 shows several stages of uterus lining
buildup. Label these structures: thin uterus lining,
menstruation, thick uterus lining.

Two-hormones are responsible for the thick-
ening of the uterus. They are called estrogen and
progesterone, The amount of these hormones in
the bloodstream influences the changes just
described.

Table 57-3 shows data obtained from blood
samples taken from a female and analyzed for the
amount of these hormones present.

FIGURE 57-7
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Name Date

TABLE 57-3. AMOUNT OF ESTROGEN AND
) PROGESTERONE PRESENT
UNITS OF UNITS OF UNITS OF UNITS OF
DAY ESTROGEN PROGESTERONE DAY ESTROGEN PROGESTERONE
1 50 5 15 75 40
3 50 5 17 100 - . 60
5 50 5 19 100 : 110
7 75 5 21 100 150
9 125 5 23 100 150
11 225 5 25 50 100
13 200 16 27 50 30
A B c
200
150
Uniis
Estrogen
oF
Progesferone 160
50
1 3 5 7 9 1t 13 15 17 13 2 23 25 27
FIGURE 57-8 | - Day
® Prepare a line graph of the data from Table 57-3. 14, (a) Starting with day 13 and going to day 24,
Use the graph marked Figure 57-8. Use a different how does the amount of progesterone in
coloredline for each hormone and indicate on your
graph which line represents which hormone. the body change?

_ {b} What is happening to the uterus during -
® Across the top of Figure 57-8, draw the various

stages of uterus thickness occurring at each letter this time?
The drawi howld match the lettered sta orl 15. Does it appear as if estrogen-and progesterone
e Crawings SHOUC mate € ges are both bringing about similar changes in the
Figure 57-7.
, _ uterus!?

13. (a) Starting with day 5 and going to day 11, 16. [(a) During which days are the levels of
how does the amount of estrogen in the progesterone and estrogen both at their
body change? " lowest? :

{b) What is occurring to the uterus during this - (b} What happens to the uterus at this

time! time?




- among these reproductive strictures. Label the

17. Do the days when 2 follicle is maturing [Figure FIGURE 57-9
57-2) seem to best match when estrogen i

or progesterone is increasing?. =
18. Dothe days when a corpus luteum is maturing
- {Figure 57-5) seem to best match the days
when estrogen is increasing or when proges-

terone is increasing?

Estrogen is produced by the maturing follicle.
Progesterone is produced by the corpus lutenm.

e Complete Figure 57-2 showing the relationship

following parts: corpus Iuteum, estrogen, proges-

terone, maturing follicle, thickening uterus.

Analysis

1. Name the two hormones produced by the pitnitary gland

2. (2} Name the two hormones produced by structures within the ovary..

{b} What structures within the ovary are responsible for production of each hormone?

3. (a) Follicle maturation is controlled by what hormone?

(b) Egg release is controlled by what hormone?

(¢} Corpus luteum development is controlled by what hormane?

4. {a) Summarize the events occurring during the follicle stage

(b} Summarize the events occurring during the luteal stage

5. {a) Which two hormones control the thickening of the utenis?

(b] Using Figure 57-8, which hormone is formed first in this phase of the cycle?

{c} Using Figure 57-8, which hermone is formed last in this phase of the cycle?

(d) Does one hormone tend to drop in amount while the other is increasing?

On ‘what days does this overlapping seem to occur?

6. Explain why the events described in this investigation are referred to as a cycle
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‘MATERIALS

Name Class

Period __

242  How Do Internal and External
Reproduction Compare?

Some animals that live in water gather in large groups during their
breeding season. The females release their eggs into the water. The males of
the species then release their sperm over the eggs. The sperm_cells fertilize .
the eggs in the water. This is called external fertilization because it takes
place outside the animal’s body. B C :

In other animals, the male releases sperm’ directly into the female’s body
where fertilization takes place. This is internal fertlization.

GOALS . :
In this exercise, you wil: -
a. interpret and chart data collected by a student. . , :
b. determine if there'is a relationship between the number of young préduced, the
type of fertilization, and the type of place where an animal lives.
c. determine how parental care helps the young.

KEYWORDS C
Define the following keywords:

external fertilization

internal fertalization

peneil

PROCEDURE )
Part A. Observing Data On Animal Reproduction
Study the data in Table 1 below that was collected by a student.

Table 1.
Where Number Number Parental Care. -
Animal Animal Of Young Of Young
Lives - Produced " That ‘Survive Yes No
Horse land 1 1 X
‘Spider land, 100 10 X
Oyster waler. 750,000 100 X
Jellyfish water 1,000 10 X
Tiger Salamander land 100 - 8 X
Starfish water 1,500 5 X
Garter Snake iand 35 3 X
Falcon ‘land - 5 2 X
Humpback Whale water * 1 1 X
| Clam ' " water 1,000,000 - 30 ; X

-




Part B. Using the Table S
Use the data from Table 1 in Part A to complete Table 2.
1. Look at Table 1 to find where each animal lives.

9. 1ook at the number of young produced by each animal in Table 1 and decide if

fertilization is internal of external. Hint: If the young produced are greater than -

150, then fertilization. is usually external.

Table 2.
- Lives in Water ' . " Lives on land -
Fertilization " Fertilization
Internal External . Internal - External
I
. Part C. Applying The Use of Data | | ’ o

thaEy

1. Look at Table 3. It gives data on reproduction for another list of animals.
2. Using what you have learned from Parts A and B, complete the information in S
Table 8 under the columns G and D. - : ¥ o [

Table 3. . | ' _ o

A 1 B . ) C D .. ,
. Number Of Fertilization Whete Animal Lives t
Animal Young Produced - - i
. - - Internal External Land Water ‘;
Bluegil ‘ 15,000 A
Chameleon .8 '
o : ' oo
.Leech - - 60 |
" Lobster . 8,500 X ‘
Rainbow Trout . 4,000
- Crayfish 40
Lizard ’ 10
Cow ) . 1
Biue Crab $50,000 - X A - %
Toad ' 10,000 - ) J




Name .. - _ , _ Class__.____ Period

Part D. Using Daté to Draw C;)nclusion_s | -
Using what you have learned from Parts A, B, and C, fill in Table 4 to show if an

animal gives parental care or not.

Table 4. -, |
Number Of . Number Of Parental Care
Animal’ Young . Young That
) Produced. - Survived
Opossum - _ 10 > J 8 ;
Grasshopper 300 { 14 i
Carp .. 12,000 { 22
Deer . . 1 { i
LPig ' o ( ' 6
QUESTIONS =~ |

1. What kind of fﬁtﬂization do animals that ,Hv_(; in, water usually show?

-

2. Where do most of the animals live that show internal fertilization?

Y 3. What is an animal that has internal fertilization and lves in water?

4. Do animals that fertilize their eggs mnternally produce more or less young than

animals that fertilize their eggs externally? :
5. Which eggs do you think have a better change of being ferdlized, those that are

fertilized internally or those féru'liz_ed externally? |
6. Freshwater dams produce 20 young 4 breeding season; some freshwater Jjellyfish
produce 500 young. Which animal do you think has internal fertilization? Why?

- 7. Do most of the animals that provide parental care have manyv-or‘-féw young?

8. Where do most animals live that give no parental care for their young?
9. From Tables 1, 8, and 4 how can you tell which young animals have a better

chance of surviving?

10. In Table 3 of Part C; which of the animals do not fit the pattern between
numbers of offspring and kind of fertilization as seen in Part A? Explain.

pra




11. Which (_ﬁf the anirmals do you thinl{ ‘have the best chance of survivai? Why?

12. The biuegﬂl sunfish cares for its eggs and young while the rainbéw trout does
* not. Which would probably have a greater number of young survive to.

reproduce? Explain. , : _ .
13. Write a short paragraph that explains each of the following points:
a. The type of fertﬂization of an animal is different between animals that live on

land and those that live in water.

b. The number of eggs produced by an animnal is different betweeﬁ animals that
have internal fertilization and those that have_'external-fertili;aﬁon. '

c. The number of young that survive differs between animals that have internal

fertilization and those that have external fertilization.

d. The number of young that survive differs between animals that give parental

care and those that do not.
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Name . — Class __ e Peﬁed
. - ) ) N .—-_-_.-_-‘__“_—-

How Does a Human Fetus Change
During Development? |

KEYWQORDS

Define the following keywords:
development\

embryo

fetus

Iass

premature

MATERIALS

metric ruler

PR

PROCEDURE
Part A, Development of a Human Fetus
L. Look at Figure 1. It shows SIX stages of a developing human ferys, They are

shown at 40% of their natural siz )



Thigh
iength

g ° 18 20 24 : 2 - 38 weeks
1

FIGURE 1. Stages in the development of a human fetus

Table 1. Lengths of a Developing Fetus
Body Thigh + Leg - Total x 2.5 = Actual
length length length " 7 length

Age of fetus
In weeks iength

2

5

[ 16 L . )
- |

» 20

24

32

L% |

-Part B. Plotting Length of a Developing Fetus
1. Plot the data from Table I onto the graph in Figure 2.
2. Plot the actual fetal length against the age of the fetus. Notice that the length of ‘

the fetus ar week 2 has already been plotted.
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e

Class

Period

FIGURE 2, Length of a developing fetus
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Part C. Plotting Mass of a Developing Fetus

1. Look at the data supplied in Table 2. .
2. Plot the data of the developing fetus from Table 9 onto the graph in Figure 3.
I

3. Plot the mass of the fetus against the age of the fetus.

Table 2. Mass of a Daveiopinj Felus

2 4 6 8 10 12 14 16 18 20-22 24 26 28 30 32 34 36 38

1

§

-

Time (weeks) | Mass (grams) | Time {weeks) | Mass (grams})
4 0.5 24 650
8 1. 28 1100
12 15 32 1700
16 100 38 2400
20 ‘ 300 38 3300
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FIGURE 3. Mass of a developing fetus
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3000
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1800
1600
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1200
1000
200

- 500
400
1200

Mass (grams)

2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 35 38
Time (weeks)

- QUESTIONS
1. During what weeks.of development is the human baby called an embryo?

Z. What is the length of an embryo during this time?

3. How much mass does an embryo gain during this time?

4. During what weeks of déveloPment is the human baby called a fetus?

5. Look at Figures 2 and-3 for the halfway point in development at week 19.

a. Is the fetus half of its full length at this time?

b. Is the fetus half of its full mass at this time?

6. a. At what week doe§ the fetus reach half its full length?

b. At what week does the fetus reach half ifs full mass?
7. If a premature baby is born with a mass of

a. 2200 grams, how old is the fetus?

b. 1800 grams, how old is the fetus?
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25-2 What Changes Occur During Birth?

gt

A human baby develops for about 88 weeks inside the mother. Then
labor begins and the baby is born. What changes take place during and after

birth? Why must a doctor sometimes have to perform a caesarean operation
to help in delivery? '

GOALS
In this activity, you will:
a. compare the changes that occur during birth.
b. learn why a caesarean delivery may be needed.
¢. compare a delivery through the birth canal with a caesarean delivery.

EKEEYWORDS
~ Define the foilowing keywords:

gaesarean

contractions

fetus

labor

‘placenta_-

nterus

MATERIALS
metric ruler

PROCEDURE
Part A. Stages of Bixth

1. Look at the diagrams of four stages of birth shown in Figures 1 and 9.

uterus FIGURE 1.

sac
surrounding

$ = conlractions
. of uterus

three days

sac © two houwrs -
before birth

before birth




FIGURE 2.

placenta
: few
during minuies
birth . after birth

2. Answer .yes or no to each of the following questions in Table 1.

Table 1. Stages During Birth

hefore birth | before hbirth birth after birih

is baby inside the uterus?

ls baby inside the vagina?

Js baby ouiside the mother's body?

Three days | Two hours During Few minutes

ls baby inside the sac?

Has the sac broken?

Are coniractions accurring?

is baby atiached 1o the cord?

Is the cord attached 1o
the placenta?
Is the placenta aitached
to the uterus?

Is the placenta being pushed out?

Has the vagina opened?

Is baby sitached to
the mother?

Has liquid been Jost
from the sac?

Is baby still dependent on

the mother? s

bt AL b L

F
H
H
v
H

by w Aot ety o e
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3 Part B. What Is a Caesarean Birth?
! 1. Look at the diagram in Figure
3 that shows the outline of the
pelws and the head of a fetus
just before the time of birth.
f 2. Note carefully that the head
‘ must be able to pass through
the opening in the pelvis during
birth.

3. Measure line a. This represents
the width of the opening in the
pelvis.

; 4. Measure line b. This represents
| the width of the head of the
: fetus.

) - FIGURE 3. Sizes of pelvis and head of fetus -
5. Record your data in millimeters here:

a. width of pelvis opéning
b. width of fetus head

6. Notice that this fetus would not

be able to pass through this Opening through
pelvis Opening which fetus and placenta are

. | © removed
7. A caesarean operation must be
done to deliver the baby.

8. Look at how a caesarean birth
is dome in Figure 4. This is
usually done before the mother
goes into labor. )

9. To compare a birth canal
delivery with a caesarean
delivery, answer the questions
1 Table 2.

T

T

(Pt L X Y T S SRS

sac

o

B OO YL S
A i

opening
uferus placenta between uterus
and vagina

g

FIGURE 4. Caesarean birth
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Table 2. Cnmgarmg a Caesarean Delivery With a Bifth Cana! Delivety '
Trait Birth canal Caesarean

__4.____-——————*—*—____.———————————‘

Does the fetus pass through opening in the pelvia? é

e

Does the fetus pass through the vagina? u
Does the piacenta move through the vagina? |
|5 the fetus fited from the uterus?

is the uterus cut cpen? . .

Is the sac cut open?

Must the cord be cut 1o separate the felus from the placenta?

Do contractions opcour?

QUESTIONS -
1. What two body parts surround and protect the fetus as it develops?

9. What is the jOb of the placenta?/’_/_l__/_—
3. What is the job of the cord? // :

4 What is meant by the word Zabgr?’_/_—l_—"_//

5. The placenta is sometimes called the afterbirth. Why is this a good name for this

part?

6. List several changes that take place several hours before birth.__ .

7 List several changes that take place a few minutes after birth.
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Human Inheritance

(3208 !;EE\EEJ:T"‘_\.;‘v:ﬁh:'an:undefsian,dinﬁ-G?—-heredity--and..prr_ubabi-lity;_biqmgisis_ have
learned abotit the genetics of many human traits. In many of these iraits, saveral
pairs of genes are invelved and the pattern of inheritance is complex. For this activity.
we will assume that the traiis we are studying are regulated by the alleles of only one

gene, with cne allele from ihe father and one from the mother.

OBJEGTIVES: In this activity you will

1. Deiermine'your phenotype for several traits.
o Determine (as far as possible} your genotype for the same iraiis.
3. Interpret the genotypes of individuals in a pedigree.

PROCEDURES AND OBSERVATIONS

Part I. Phenotypes and Genolypes of Common Trails

vou will determine your phenotype and fry to determine your genofype for the iraiis
lisied in Table 1 on the following page. Remember, if you show a dominant trait, you may
he hemozygous of heterozygous for that trait. Suppose however, that one of your parenis
shows the recessive traft. In thai case, the parent would have passed on a gene for the
recessive trait and you would be heterozygous for that frait. If neither of your parenis shows
the recessive trait, you may not know whether you are heterozygous or hernozygous for the
trait. In this case, put a blank () for the unknown allele. If you show the recessive frai,

- record it as the phenotype as well as the genotype, with twe recessive alleles.

Free earlobes, L, are dominant. People whose eaiiobes are attached direcily 1o the
side of the head have the recessive genotype, i,

1. Have your partner check your earlobes. Record your phenotype and gehotype in Téble 1
on the next page. (If you cannot determine whether your genotype is homozygous '

dominant or heterozygous, record L_in the table.)

Inheriténce_of eye color is controlled by muitiple genes, but people having the
HOMOZYgous recessive genclype, bb, have biue eyes. People who have a dominant allele, -
B, may have different shades of brown, hazel, or green eyes. '

o Check your eye color. Recerd your phenotype and genolype in Table 1 on the following
page. - : . o ;
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Tabﬁe 1. Phen@types_and Gen@%ypes @'E S@me Human Traiis

Shape ofearlobe L, {

Eye color B'b

Shape of hairline W, w

Ability to roll tongue A, r

F3

Ability fo fold tongue 7, {

Shape of litlle finger F,

Ability to taste PTC 4, a

H n middle joint of

Haircolor N, n

Hair curliness C. ¢

Eyelash length 5, s

A widc')w_'s peak is a hairline that forms a downward point in the middle of the
orehead. This is caused by a dominant allele, W. A smooth hairline is caused by the

ecessive genotype ww.

1. Have yoi_sr partner check your hairline. Record your phenotype and genotype in Table 1.
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A dominant allele, R, gives some people the ability fo roll their fongues into a "U*
shape when it is extended. People with the recessive alleles rr, cannot roll their tongues.

4. Check to see if you can roll your tongue. Record your phenotype and geno’r_ype;

A dominant allele, T, gives some people the ab:hty to fold their tongues over. People

1 ihe TETEcsive nPﬁQI\fDE i cannG _ e e

i
vl

=i
=s=

5. Check to ses if you can fold your tongue. Record your pheﬁo‘iype and genoiype.

A dominant altele, F, resul;s in the end jomt of the little finger of each hand bending
inward. Straight little fingers are a resuli of the recessive genotype ff. ~

6. Place your hands on a flat suiface, palms down, and refax, Chec%( to see if the first _aomfrs
of your little fingers are bent or s’fralght Record your phenolype and genotype.

" Individuals who can taste the bitter chemical phenylthiocarbamide, PTC, have at
least one dominant aliele, A. Those wiih the recessive genotype, aa, cannot taste it.

7 Tasie PTC paper to find out if it tastes biiter 1o you. Record your phenotype and
genotype in Table 1.

mdiwduais who have hair on the middle joints of their fingers have at least cne

dominant allele, H. Those with-iwo rec:esswe alieles, hh, do not have hair on that joint.

8. Check to see if you have hair on the middle jOmmS of your ﬁngers Record ygu[
phenotype and geﬂoﬁype in Table 1.

lndmduais with red hair have the recessive genoiype . Those with any other color
hair have at least one dominant allele, N. -

9. Check ym_sr hair-eslor. Record your phenotype and genotype in Tabié 1.

- Individuals having curly hair have at least one dominant allefe, C.- People having 3
straight hair have the recessive genotype cc. :

.10. Check your hair type. Flecord your phenotype and gerotype in Table 1.

Long eyelashes are ihe result of ‘the dominant allele 5. Short eyeiashes are the
resuft of the recessive genolype ss.

11. Have your partner check your eyelashes. Record yburrpﬁenotype and genctype.
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Part 2:. Human Ped:gree

A diagram showing the transmission of a trait through several generations of a famliy
is called a pedigree. In Figurel, generation | is made up of grandparents, generation Il is
their children, and generation Il is their grandchildren.

-1 -Study-the pedigics diagiam nﬁ thekey m"ﬂrgure 115 lgam the symbols,
Symbol Meaning o Figure T
Q | Female o marrage
: without trait G . E D .
‘ _ .
I ‘ ~ Male - _
, ) without trait
‘ - offsprin
Female pring
with trait
Male
wih ratt (5 u ijj &— {1 w
' Famale, ' '
@ died in infancy
= Male, m

died in infancy

6}) ' ldentical twins

individuals who lack an enzyme needed io form the skin pigment me[anm are called
albirios. Normal skin pﬂgmema‘ison is dominant.

2. Use D to represent the allele for normai skin and dd to represent the genotype for
albinism. Where vou cannot be sure whether an individual with the dominant irait is
heterozygous or hemozygous, show the genolypeas D _.
3. List the genotype of each in&ividual in Figure 2 in the table on the next page.
4. Use A to represent the allele for the ability to taste PTC, a dommant allele. Use aafor
the PTC non faster who exhibiis the recessive trait. Use A_ where the genotype is

- uncerain.

5. List the genotypes of each individual in Figure 3 in the tab%é on the nexi page.
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Figure 2

vy

Figure 3

i
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i
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ANALYSIS:

1. Do you think that anyone in the class has all the same traits that you have? Why”

2. In the pedigree in Figure 2, if individuals 6 and 7 have another child, what is the chance

3. In Figure 2, can you determine the genctypes of individuals 1 and 2 in generation [7
Explain. .

4. in the pedigree diagram in Figure 3. if individuals 4 and 5 in generation Il have az'go‘iheﬁ’-'
child, what is the probability that it will be a tasier? .

5. In Figure 3, if individual 8 in generation 1l married a man with genolype AL, what is the
probability that she will have a non taster child? llustraie your reasoning with a

Punneit square. . |

CONCLUSION: : ‘

E};pﬂaﬁh the difference between the information obtained with & Punneti square and that
obtained from a pedigree.

Is the dormninant trait necessarily the most common? Use the inforration obtained in Part 1
- {o explain and support your answer.

i that Bwill be an albine?
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GENETICS: MAKING YOUR OWN CHILD

NAME:

TEACHER:

PERIGD:

DATE:

DUE DATE:




NAME: DATE:

4

HAVING A CHILD OF YOUR OWN IN JUST ONE SCIENCE CLASS

LAB # 27

INTRODUCTION: The Austrian monk, Gregor Mendel, determnined the basic laws of
genetics, the rules governing how traits are handed down from parent to offspring. A~
trait is passed down through genes, the basic unit of genetic information, with at
least two genes, one from each parent, controlling its inheritance. Some traits are
dominant, that is they prevent other traits from appearing. Some are recessive,
these do not appear when a dominant gene is present.

For example, let us say that “tallness” is a dominant trait, and “shortness” recessive.
The following diagram, called a Punnett Square, show what might happen when a
plant with two tall genes (a pure tall) is crossed with a plant with two short genes (a

pure short). -
T puretal T
T = tall s
s = short pure shor ‘TS Ts
s
Ts’ - Ts

All the offspring would be hybrids, that is contain both a dominant and a recassive
gene. Since we have determined that tallness is dominant, all offspring weuld lock
tall. But if we crossed these hybrids, we could get more varied results in the third

generation as the following Punnett Square shows.

T =tall

s = short T hybrid ]
T
hybrid LKl Ts
S .
Ts ss

[t is important to note that the diagram holds true only when large numbers of
offspring are represented. In this demonstration, we are going to discover what an
offspring might look like if each parent is a hybrid for each characteristic and examine

the possible variation that may result.

PROCEDURE:
1. You and your partner will be the father and mother of your offspring. In each

coin toss, HEADS will stand for the DOMINANT gene and TAILS will represent the
recessive gene.



—
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Select an appropriate name for your child.
Fiip the coin to determine the sex of your child. Since the father determines
the sex of the offspring, only the father will flip the coin. HEADS is a boy;
TAILS is a girl. :
Use the coin to determine the genetic makeup of your child. Place your data in
the data table. Use an upper case letter for a dormninant toss and a lower case
letter for a recessive toss. Each characteristic requires two separate coin
tosses.
Note that Hair Color and Eye Color require four (4) coin tosses each.
Circle the appropriate phenotype for each characteristic. The "Checklist for
Phenotypes” is provided for your convenience.
Describe your chitd in 100 words or less.
#+ chaw what your child will look like. You may do this by:

4. A drawing in any medium (one sheet only)

b. Tracing facal parts on a paper

c. Copying all face parts using those appropriate parts.

=




Hair color: Dark hair is dominant over light. To determine the calor of the offspring’s hair,
assume there are twc gene pairs involved. There are probably more. Flip your caoin first to

- determnine the ggnotype of the first pair of genes: (AA, Aa, aa). Now flip your coins again to

determine the genotype of the second pair of the alleles (BB, Bb, bb). Then match the
genctype with the corresponding hair color by looking at the following chart.

If the genotype is: Then the hair color is:
AABB black
AABL black
AAbB red
- AaBB . brown

AaBb ' regular bicnde
Aabb : brown
z2aBB dark blonde
aabh regular blonde
aabh ‘ pale yellow blonde

Eyebrows (2) Not Connected (HHN, Nnj Connectad (nn}

TR, W e AT o

Coler of Eyebraows: Darker than Halr Same as Haif Lighter than Hair
{(HH) {HRy (Rh)

Average (Eg)

Eyes © Closg tegether (EE)
Distance Apart

Far apart {eef

Large [LL) Medium (LI Semall (1)

, R,
a9
Almond (wide) (AA, Aa) Round (narrow} {za)

Shape: v =
>

Slantedness (Pesition):

Size:

Upward stant (hh)

D) (@ ©) |
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Note: Nose tip thickness and size of

_ ears are almost always inherited tmgeth‘er:-
In other words, thick nose tip and large

ars are usually inherited togehtér, but not always.

Flip Coins First: T as
P (XX, /(xl Large ears, thick nese “(exy small ears, marrow nose

Te see if the iraits have stayed together, flip again.
and the results of the first fiip called for big ears,
If the resuits calted for small ears, make them big,

If both tails come up
make the ears small.

=

Ear Lobes: Free (FF, Ff) Attached {ff)




Fye color: Dark eyes are dominant over light. To
scsufne there are two gene pairs involved, one which codes

front of the irs, and one which codes for depositi
Determine the genotype of the first pair (AA, Aa,
second pair of genes (BB, Bb, bb).

determine the color of the offspring’s eyes,
for depositing pigment in the

ng pigment in the back of the iris.

aa). Then flip again to determine the

If the genotype Is: dark brown
. AABB dark hrown
AABD brown
AAbBD brown/green fleck
AaBB brown
AaBb gray-blue
Aabb green
aabB dark blue
aaBb tight blue {haze)
aabb -
Then the eye color is: .
e st = Lang {LL, L1} - Shore ({43 ¢
3 pshess , B A
. Long [} Av.eragé {Mm) Short (mmy)
."’"“ B A T4 "é"‘
Thick (1T, Tt Toim {51
best e TATA, |

Hapsburg Lip:

Shghtly Protruding (HR)

Absent [hh)

Yery Frotruding {HH)
<Fy
Dimples: Present {DD, Dd) Absent (dd)
=/ =
Mase Size: ’ . A
Large (NN) Medium {Hm)

* Rounded {RR; R}
Waose Shape: ’

Nastril Shepes Rounded (RR; Rr}

Small {nn}

Painted {rr)

Flared (1}

¢
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- Checklist for Phenotypes_drcle your coin flip results

Sex
Male
Fernale

Face shape
round
square

Chin shape (1)
very prominent
less prominent

Chin shape (2)
round
square

Cleft chin
absent
present

. Eye shape
round
atrmond

Fye.position
horizontal
upward stant

Eye color
dark brown
brown
green
brown/green

flecks
gray blue
dark blue
fight blue

Eyelashes
long
short

Freckles
present
absent

Hair texture
curly

wavy
straight

Widow’s peak
present
absent

Hair color
black

brown

red

blonde

dark blonde -
pale blonde

Eyebrows (1)
bushy
fine

Mouth
long
average
smatl

Lips
thick
thin

Hapsburg lip

very protruding

slightly
protruding

absent

Dimples
present
absent

Nose
big
medium
smatl

Eyebrows (2)

not connected
connected

Color of eyebrows
darker than hair
sarme as hair
lighter than hair

Eye distance
close together
average
far apart

Eve size
large
medium
smatl

Nose shape
rounded
pointed

Nostrit shape
rounded
flared

Far and Nose size

large  ear/wide
nose _

small ear/narrow
nose

Farlobes
free
attached

Darwin’s ear point
present
absent

Hairv ears {males only)
present
absent



Darwin's Ear Point . B
‘ Present (DD, Dd) Absent {dd)

Hairy Ears: Note: &caurs onty in males (Séx linkedy

Absent (EE, Ee) Presént (ee)

. " Présent (FF, Ff) Absent ()

Feckles:




DISCUSSION:

1. Compare the image of your child to the children of the rest of the class.
How much variation is there in this group?

2. If you plan to have your second child, fiow will the picture of your first
child compare to your second child?

3. Why are hair color and eye color different from the ather genetic
characteristics?

4. What is incomplete dominance?  Which traits of your child are
incomplete dominance?

5. Nose .tip thickness and size of ears are almost always inherited

together. What does this suggest about the gene for nose tip thrckness
and the gene for ear size?

= 75
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Wheo Ate the Cheese?!

Note: This simulation is slightly modified from the original posting by Shannan Muskopt at
biologycomer.com. Credit is fully given to her for s original creation.

Standards Met in the NY State Core Curriculum for Living Environment

Standard 4 Key Idea 2
Perfomlance Indlcators 2. 1 gand 2.1 h

Appendl}{ Aof Lab Skills for Living Environment:
Objectives: In this simulation you will examine crime scene evidence to determine who is

responsible for eating the Queen's special imported Lindberger Chesse (ves, the stinky cheese).
You will model the process of electrophoresis and DNA fingerprinting.

ROYAL GUARD INCIDENT REPORT

Incident Dafa

Incident Type: Theft ‘ Complaint Status Pending DNA results
Processed by: Chief Wiggam ’ Other Officers: Officer Li Gase
Property -

Property Code: Rare cheese ‘ CGwner's Name Queen Elizabeth
Narme: Lindbergher : Value: $12,000

Burglary Data

Meihod of Enfry: Unknown, no evidence of force on doors or windows.

Narrative: The cheese was allegedly stolen from the Queen's sitting room the night before the grand bail. The cheese
was listed as a gift from the Manchurian diplomat. Officer Li (ase dusted for fingerprints and found none on the table
or doors, the maid claimed that they had been wiped clean earlier. The wheel of cheese was on a platform in the
sitting reom, and half of it had been eaten. We took pictures of the half eaien cheese and sent it to the lab for further
tests. Edna N. Zime, the lab technician seid that saliva samples could be taken from the teeth imprints of the cheese

that was Jeft behind.

Suspect Data

Suspect Number: 1
Narme: Princess Dubbah Elix
Description of Suspicion: The princess was seen entering the sitting room earlier in the evening. She is well known

for her love of cheess.




Suspect Number 2

Name: Electra Foresis _
Description of Suspicion: Electra was recently involved in a relationship with the Manchurian diplomat that scurces
say ended badly. Her motive may have been to sabotage the diplomat's gift to the Queen.

Suspect Number 3
Name:rAda Nine- I . L
Description of Suspicion: Ada was the maid in chargg of cléaning the sitting room. She had access fo the chefsf.,

Suspect Number 4
Name: Gene Tics
Description of Suspicion: Gene is the ieader of the local Cheese-Makers Guild, he may not have wished for Queen

Elizabeth to have cheese from anywhere but his own guild.

‘Crime Lab Data

Crime Lab Investigator ~ R. Renee Lab Technician Edna N. Zime
List of Evidence Received Plastic bag with cheese List of Procedires Used DNA extraction
crumbs ; : Polymerase Chain Reaction

DNA restriction Analysis

Narrative: After receiving the package with the plastic bag marked Crime Scene, the DNA was extracted. Because the
sample was so mall, the DNA was amptified using the polymerase chain reaction. We isclated the DNA from the four
suspects and compared them to the crime scene DNA using DNA restriction analysis.

Results: See attached DNA Results

DINA Evidence Bvaluation

1. Tumn vour paper strips (DNA sequences) so that the side with the bases is facing you. The
restriction enzyme cuts at ever point it finds C C G G, always cutting between the C and the G.
Label the back of the slips with the suspect number so that you don't get them confused after
cutting. Use scissors to cut the DNA sequence at the C C G G points.

5. Count the number of base pairs (bp) in each picce of DNA that you created. Record the base
pair number on the back side of the DNA fragment. .

3. Use the chart for a simulation electrophoresis.

4. Tape your DNA fragments {0 the chast, using the base pair numbers as 2 guideline for fragment
placement.

5. Compare the crime scene DNA to the suspects and indicate on your chart, which suspect is
guilty of eating the cheese.




L78
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EIRST,A LITEILE HISTORY:

In 1994, Dolly the sheep became the first mammal to be cloned by transferving the

nucleus from an adult somatic call into an enucleated egg cell To confirm that Dolly
was truly a clone, researchers at the University of Hawail used 2 similer process in .

1998 and uldimately cloned 50 mice. In this activity you will simulate thelr steps of
sormatic cell nuclear transfer to produce an exact clone, or genstic copy, of 2 mouse.

k/—”_"ﬁﬁﬁé’g?ﬁ%iﬁ: h —

- Lab Benchtop Hlustration with 4 Petyi Dishes
« Mice Cut-outs page | '

o Crayons, colored pencils or markers

o Scissors :

o ‘\e Tape )
E%ég‘ﬁ”%@@?éﬁé‘égz
I. Color the cells as follows:
« Cuinulus Call Nucleus and Cumulus Cell, blue

o Egg Celi Muceus znd Fge Cell, blus
- Morula {the ball of cells),green

5

7. Color the three large female mice as follows:
» Somatic Cell Donor, brown
= Egg Cell Donor, black
= Surrogate Mother, white
o Donr't color the Mouse Pup just yet

3. Cut out the mice and the Moruls, and spread them out in front of you.

4 From the brown mouse (the Sematic Call Doner), cut out the Cumulus Cell and place it in
Petri Dish 1.

5. From the black mouse {the Egg Cell Donor), cut out the Egg Cell and place it in Petri Dish Z.

&. Cut out and discard the nucleus from the Egg Cellin perrt Dish 2. Do net remove any of the
cytoplasm. ' R

= mann Tiehesreiu nf | Bah ] win-linsln aenaiics.uiah.edu Permission granied for classroom use. 51
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7. Phace the enucieazed Zgg Cell in Petri Dish 3.

8. Cut out the nucleus from the Curmudus Cell in 3 stri Dish 1, making sure that no cytoplasm is
left surrounding the nucdleus.

9. Place the Cumuius Cell Nucleus into the enuclested Ezg Cell in Petri Dish 3, and tzpe them
together on the back,

10.Tape (on the back) the Egg Cell with the newly repfaced nucleus onto Petri Dish 4 and let i+
rest for about 2 minutes, This walting time represents the | to 6 hours that the now nucleus
needs to successfully adjust to the Eze Cell.

I} The new Egg Cell neads to be chemically stimulated in order to divide and grow into an
embryc.To represent this chemical activation, color Petri Dish 4, including the new Ege Cell,

eritirely with yellow (the yellow color over the new Egg Cell should hint at 2 green color).

12, After it is chemically stimulated, the new Egg Cell divides into 2 ball of cels calied 2 Morula
Cover the new Egz Celf with the Morula {colorad green).

13. After the new Fgg Cell divides into 2 Morulz, it is placed into theWomb of the Surrogate
Mother mouss {colored white). Tepe the Morula into the Womb of the Surrogate Mother.

14, After about [9 days, the Surrogate Mother mouse will give birth to a new Mouse Pup.

15. Which aduft mouse will the Mouse Pup resemble? What color will it be? Color the newly
delivered Mouse Pup this color ‘

1€, Clean your Iab station and answer the Activity Questions.
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slone

o USSR g S

i What does the Nucleus contain! What rele do its comtents play in the celi?”
7. YWhat is the purpose of the Somatic Cell Doneor?

1. What is 2 Somatic Cell?

4. What is the purpose of the Egg Cell Donor?
5 \What is the major difference between a somatic cell and an egg cell?

5. What is the purpose of the Surrogate Mother?

7. YWhat color did you color the Mouse Pupl Wyl
3. What gender (male or fernale) will the Mouse Pup bel Why!

9. How is this methed of cloning different from artificial embrye twinning?

® 2002 Dmversiy of Uizh i Htin- ffasic osnefics uish.edu Permnission granted for dassroom usa. S-3
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Structure of a Flower

BACKGROUND: The angicspenns are seed-baaring planistthat producs flowers. The
seeds, which contain the plant embryos, are produced in the flower. All the paﬁé ofa
flower are actually modified leaves that are specialized for their roles in the
reproductive process. _
. - Flower struciures can be divided into two groups: the essentlal organs and the
accessory organs. The esseniial organs are the reproductive structures, the stamens
. and pisifis. The accessory crgans are fhe sepals and peials. They surround an
protect the essential organs. y
As you study a iypical flower, nole how ths fiower parts are adapied for the

production and protection of seeds. ’

OBJECTIVES: In this activity you will:

1. Examine the structuie of a typical flower. ‘
2. Study the artangement and struciure of the male and female repreductive organs of the

flower, :
3. Examine under the microscope the paris of the fiower from which the seeds develop.

MATERIALS:
iulip, By, or gladiolus flower  cover slips pipetie :
dissecting nesdle microscope 0.07% msthylene bius siain
hand lens transparent tapes - in dropper boitle
scalpel sheset of uniined paper papsr towsl '
slides waler facial tissue

PROCEDURES AND OBSERVATIONS:

Part 1. The Acces‘sory Organs

Flower parts are arranged in circles or whiorls. They are atiached at the enlarged
bass of the flower, the recepiacle. The sepals form the outer-most whorl of the flower. They
may be green or brightly colored and are thickened at the base. The sepals provids
support and protection for the inner flower structures. The whor of sepals is called the
calyx. The petals are found directly inside the sepals. The color and odor of the patals
help to atiract birds and insecis to the flower for peliination. The whotl of petals is calied ihe

corolla.

J



1o

FIGURE 1

stigma —

anther

T sepal

receptacie

e

micropyle-".

1. Look direcily into the center oi your FIGURE 2

flower. Haridle it genily so as not o
damage any of the paiis. Notice that
alt of its paris are arranged around
the center whorls. Also note how al
paris are aiiached at the base of the
fiower. You can see ihe receptacle
best by locking at the underside of

the flower.

2. Locate the sepals, the outer whor of the
flower. (See Figures 1 and 2.)

. Stamert

How many sepals does your flower have?

‘Describe the appearance of the sepals.

3. Carefully remove the sepals. With your thumb and forefinger, genily break off each sepal
where It is attached to the receptacie. Notice the leaf-like structure. Hold one up fo

the light to see the veins that conduct water and nutients.
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4. With transparent tape, attach the sepals in a row to the botiom of a shest of paper. Label
ohe sepal. Under the row of sepaﬁs write a title: CALYX.,

5. Observe the next whorl of flower parts, the petals. Ses Figure 2.

How many petals does your flower have?

6. Carefully remove the petals. I the stall-iike stamens seem o be attached to the peials,
carefully free them and save them. Notice the isaf-like struciurs of the petals. Sniff

theim.

De the g:seﬁaﬂshavé an odor?

How do the petals compare with the sepals in size and thickness?

7. Tape the petals to ths shest of papsr in a row abovs the sspals. Label one petal. Under
the row of peials write a titte: COROLLA.

Part 2. The Essential Organs

The staik-like structures inside the petais are the slamens, the mals repmdﬂcﬁve
organs. The stamen is made up of two pants. The antheris the enlarged top of the stamen.

The filamentis the thin structure that supporis the anther.

. Observe the stamens of your flower, (See FIQUE‘E ‘E ) ideniify the filamenis and the
anthers. . :

How many stamens does your flower have?

a. Gem!y break off the stamens at their bases. Set ane aside on a paper towal. Tape the
rest of the stamens to the sheet of paper above the petals, leaving a space in the
center of the row. Label one anther and one filament. Then label the row of stamens.

Title the row: STAMENS.



inside the anther are four pollen sacs. Seen from the outside, the pollen sacs look
like bulging fubes. Special celis in the pollen sacs undergo meiosis and form pollen grains,
The sperm nuclsl are produced by ihe nuclai of the pollen grains. When the pollen grains
mature, the pollen sacs split open, releasing the dust-like pollen grains. :

16. Exarnine the anther of the stamen that you set aside. Note that it has two elongaied
paris. Note the two elongated parts containing the pollen sacs.

Have the pollen sacs @p@néd’?-

How can you tell?

11. Prepare a slide of pollen grains. With a pipstie, place a drop-of water in the center of a
clean slide. If the pollen has been raleased from the pollen sacs, iease some of the

Z‘_ﬁ grains into the drop of water with a dissecting needie. i the pollen has not been’

released, carefully cut the anther from the siament with the scaipsl. Lay the anther
len sacs with a dissecting needle. Then

on the slide and split open the bulging pol
rop of water. Add a cover slip. Put the

tease some of the pellen grains into the d
anther aside for Step 15.

{2. Exarmine the slide under low power. When you have located the polien grains, switch io

high power.

13. Sketch several pollen grains on your paper above the stamens. Under the drawing

write the title: POLLEN GRAINS,

The central structure of the flower is the female reproductive organ, the pistil. The
top of the pistil is the stigma, where pollen grains land during peilination. The siyfe is the

middle portion of the pistil. it supporis the stigma. {The iulip flower lacks & style.) The ovary
is the enlarged structure at the botlom of the pistil. The female reproductive cells, the eggs,

are produced in the ovary.

14. Examine the top surface of the stigma with a hand lens.

Describe the appearance of the stigma.




Does the surface fes! molst or dry?

15. Use a dissecling needle tc remove some polien from the anther you set aside. Transfer
-the.polien to the s‘ﬁ:nama Emmediaieﬂy observe the poﬂﬂ@n on the sﬁngma waih ihe hand

lens T

What happens to the pollen?

18. Observe the sivle if your flower is not a tulip.

17. With the scalpel, carefully cut the pistil from the recepiacle undemeath the ovary.
Then cut the ovaly In half crosswise. Save the lower part. Tape the upper part with
gﬁ the stigma in the space you left in the stamen row. Tille it: PISTIL. Carefully label

stigma, style, and cvary.

Within the ovary, ovules develop in hollow companments called /ocules. The ovules
are attached io the ovary by a tissue calied the placenia. The ouler coals of the ovule

surround the embryo sac, which holds the egg.
During pollination, pollen grains are trapped on the s&‘agma. A pollen tube grows down

through the style to an ovule and enters i, making a passageway for the spermn nucisus.
The sperm ﬂucﬁpue then enfers and unites with the egg nucisus. After ferilization, the wal
of the cvule thickens o form the seed, and the ovary wall deveﬂcps into the fruit.

18. Use the hand lens 1o siudy s.he ovary. Be sure to have light on the specimen.

How many lecules do you find?

How many ovules are in cach loculs?

19, Prepare a slide to examine some ovules. With a pipetie, place a drop of wateron a
clean slide. Using a dissecting needle, remove several ovules and place them in the

drop of water, Add 1 drop of 0.01% methyiene blue stain. Then add a cover slip.

20. Place the slide on a paper towel. Be careful not to tip it. Tear off ¥ of a facial tissue and
fold it twice. Lay the folded tissue on the covsr s!!np, aﬂd press on it firmly with your

thumb so as fo crush the ovules.

1. Examine the slide under low power. Look for stained nuclei within the embryo sacs: If
the ovules are not flatisned, or there is not encugh stain, repeat sieps 19 and 20. '
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23, Preserve your spedl

25 Sketch an ovule next 1o the pistil on your paper. Label any structures you
recognize.

imen sheet by pﬁf‘éssihg and drying i. Your teacher will give you

directions.

ANALYSIS: ) ‘ - '

1. In many flowers the sepals are gréeﬂ. The calyx and corolla of your flower are brightly
colored and showy. How doses this characteristic help in poliination?

2. How does the odor of the petals heép polfination? '

a2, Name ihe male reproductive organ of the flower and list its paris.

A, ln what part of the maie reproductive organ are the pollen grains produced?

5. Name ihe femaie reproductive organ of the fiower and list its pars.

&. In what part of the feméﬂe repr&duciive organ are the egg cells produced?

7. How does the struciure of the stigma surface ald in poﬂmaﬁbn? |

8. Which paris of the flower become the seed? Which paris hocome the fruii?

g. in a flower, how does the sperm nucﬂeus srom a polien grain get {o the eggd nucﬂéus- in an

10. Monocots are flowers whose paris

CONGLUSION:

Anglospeimns €

oiule?
oecur in threes or multiples of threes. Dicots are

fiowers whose parts oceur in fours of sves or muliiples thereoi. Is the flower you

obeerved In this lab activity a monecot or a dicot? What observations led to your

conclusion?

volved fairly recently in Earii’s history. Yel this type of plant has quickly

he dominant plant fype on Earth. Rased on what you have leamed in this

bhecome
‘lab, what advaniages do angiosperms have that have led to their dominance?



Nainé ‘ Class : Period

TGy

Before doing this lab, have students (ead sections 19:1 and 19:3 in the text. '

A leaf is one of the orgezns_of a plant: The main function of a leaf is to

What parts of a leaf make and carry food? ‘

' Since leaves are organs, they are made of many different kinds of
tissues. In leaves these tissues appear as layers of cells. Each tissue has a
specific function and the shape of the cells in the tissue is related to its

are long and balloon-shaped. Certain cells are round and loosely packed
while others Jook like small tubes stacked together.

__19.1 What Do the Inside Parts of Leaves Look Like? —

make food for the rest of the plant. The foqd is carried to other 'plant' parts.

function. Some cells look like small boxes stacked side by side, while others /

GOALS -
In this exercise, you will:. .
a. build a model of the structure of a leaf. .

b. compare the model with the cells of a leaf as seen through the microscope. -

KEYWORDS
Define the following keywords:

epidermis

paliSade layer

spongy layer

stoma

SCISSOTS ~ colored pencils: red, blue, purple, yellow,

1 sheet white paper microscope tan, light green, dark green
prgpared msﬁde of leaf transparent tape

. Y

PROCEDURE

Part A. Making a Model of a Leaf :
]. Figure 1 shows the different cell layers of a leaf. Your teacher will
provide you with a copy for you to color as follows: .
a. waxy layer—purple upper epidermis layer—yellow
c. lower epidermis layer—tan spongy layer—light green
e. palisade layer—dark green . xylem—red
g. phloem—blue guard cells—dark green

o

e




—epidermis layers

9L



9295

2. Cat out the six layers of your colored copy of Figure 1. Cut along the dotted
- lines or follow the outlines of the cell layers. "

3. Assemble your model of a leaf using Figure 196 in your text.

4. Starting with the upper-epidermis, tape each layer onto the blank sheet of paper.
- (HINT: The xylem and phloem fit together like parts of a. puzzle.) R

5. Label your leaf model by using the key in step 1.

Part B. Exanunmg the Tissues of a Leaf
1. Examine the prepared slide of a leaf cross sectionn on the low power of a .

' microscope.
2. Locate and 1dent1fy the six cell layers in the leaf section.
3. Draw a small sectiony of the leaf that you see through the microscope on low

power in the space prowded Label the parts of this leaf drawing by using the

key in step 1.

s

FIGURE 2. Paris of a leaf

Have students make

. : ‘ / way layer * a diagram of a small]
o section of the leaf :
A epidermis. layer rather than irying to
' draw all they see on
the slide.

palfisade layer
spongy layer

epidermis layer

guard cell waxy: [ayér

QUESTIONS
‘1. List. the job of each of the follovnng leaf parts:

a. Waxy Aayer

b. upper and lower epidermis layers

c. guard cell

" d. spongy layer.
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Ve

- h. stoma

e. palisade layer. - ; i j

Lo

f. xylem

g phloem :

How many cell layers thick are the upper and lower epidermis?
e

Is the waxy layer thicker or thinne_'r'than the epidemis?

How is the waxy layer similar to .a"p‘lastic bag?

Describe the differ_ences in the shapes of the kinds of leaf cells that

méke food.

Where does the phloem get the food that it carries to the stem and roots?

Tell which cells in leaves

a. are box-shaped.

b. are shaped like balloons.

c¢. have many air spaces around them

d. are covered with wax
What would happen to the gases and water in a leaf if the guard cells were

closer together, that is, if the stoma were smaller than it is?

Many houseplants have very thick, waxy leaves. They do not wilt as

quickly as houseplants with thinner leaves. Explain why

The celéry stalks that you eat are leaf stalks. What kind of cells are the

“strings” inside the celery?
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of cancer. Cimol cannot be produced in the iahoratory. Boigna curus Srows very s‘ov.I and is on the
endangered species Hst, so its ability to provide Curol in large guantities is limited.

Species that are more closely related w Botgna curits 2ve mMers likely to produce the important
substance Curol. Three similar plant species that are plentifil (X, Y, and 7} may be related to Botana
curys. You will work s a researcher to:
-« gather structimal and molecular evidence © determine wldch plant species is most closely related
to the hypotheiical species, Borana curiss
«  se this evidence to decide which plant species is most Bkely to serve as a source of the
important substance Curol ’

Safely
< You will need ip wear goggles while conducting Tests 4 and 5.
- Tro not ezt or drink snything in the laboratory while doing this Izboratory activity.
Important Note: Record all of your data and aaswers on these laboratory sheets, You will need ro keep

thewm for review before the Regents Examination. Later, you will need to transfer your answers 1o o
sepurate Studert Answer Packet, Your teacher will use the packyr in erading vour work, and the school
will retain it as evidence of vour completion of the laboratory requnvrent Jor the Living Environment
Regents Fxa RERATTON.

Sryuctural Evidence for Relationships

Perforn the following tesis end record your observarions in Table | on page 8 of this packet. Usz a
hand lens or microscope as nseded.

Test —Structural Characterisiics of Plants _
2. Do not remove the plant samples from the plastc bags/cards.
k. Compare the siructural characteristics of the plant samples, Record vour sheervations in Table ]
{see page B). ‘

"
a

st 2—Structural Characteristics of Seeds
a Do not remove the seed samples from the plastic bags/cards.
b. Compare the structural characteristcs of the seed samples. Record vour observations in Table 1.

z

or g, Reg&:a%s-&tﬁmmaﬁca £ L:semg f‘i’lVEﬁ}“iﬂ"E'Zt .
> iafhan Maé‘&’nﬁ& State schwl persa;mc{ ks “Lega_
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Test 3—Microscopic Infemul Structure of Stems
a  Use the lowest magnificaton on your micrescope to examine the slides that show cross sections
through stems of Botana curus and Species X, Y., and Z. Compare the ammangement {circolar ar
scattered) of the bundles of conducting tissue in the specimens. Refer o Figure [

Seatiere Ciroular
arrangsment arrangement

e B FPL . tmmmeemen, S
e - e e P “.L‘ri}!.ﬁa%ﬁﬂ B e

b. Record your chservations (using words and/or diagrams) of the conducling tissus arrangements
in Table 1.

Hypothesize: Tesis 1-3
a. Based on vour data for structural relatonships, which species (X, Y, or Z) would vou
hypothesize 1s most Hkely to produce Curol? |

b. Explain how the evidence from vour data table supports your hypothesis. You will test your
hypothesis by completing additional tests in the second part of this laboralory activiny.

Minlecular Evidence for Relgtionships

Test 4—Paper Chromatagraphy to Separate Plant Pigments

@ You wiost wear safety goggles when perforning this part of the activity.
! E0ZE L g 3

o

~

B. Draw a pencil line 2 cm from the bottom of the chromatography paper. Use a pencil to label the
top edge of the chromatography paper Be {Bofana curus), X, Y, and Z 2s shown in Figure L.

c. Use a clean microtip dropper to transfer two drc%ps of plant extract from Botana rurus just
above the pencil line es shown in Figure 1.

rll e
Be 7.
T T T i -
KoYz T e e S
h e s
& T M
= P e \-”’ /"‘:h_ e YWater
 _ Y

Figure 2 ) Figure 3

d. Using a clean dropper each 1ime, repeat the precedure to place drops of the other plant extracts
in the appropriate locations on the paper.

"
o
e

i
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e. Add jast eﬁorzgh water 16 cover the bottom of the cup approximately | cm deep. The water lins
showd NOT be high enough to touch the spots of plant exiract on the chromatography paper
when tbe, paper is placed in the cup.

f. Fold the chromatography paper and stand it in the cup as shown in Figure 2.
g. The chromatography paper must be removed from the cup before the water line reaches the

pencil labels at the top of the chromatography paper. While the plant extracts are moving up
the L,hmmatocr"aphv paper, go on 1o Test 3, but keep checking on the progress of the water mov-

i - The paper-So-that yOu-San TEmOve-it 4t the proper-Bme. :
"h. Once the chromatogram is done, record your cbservations of the colors and relative amounts of
pigments in Table 1.
i, Clean the microtp droppers thoroughly by rinsing them with water. Carefully pour sofutions
from the chromatography cup into the waste comtainer. Discard the used chromato traphy paper

Test 5—Indicator Tests for Enzvme M .
&, You must wear safety goggles when performing this part of the activiiy.
b. itis nof practical to test a plant directly for Corol. However. if enzyme M is present, o plam
may produce Curol, '
c. Test the plant extrect from Bowuna curus for the presence of enzyme M. Puf one small scoop
of indicator powder intc one depression of the well fray. Use a clean microtip dropper to add
5 drops of Botana curus extract 1o the indicator powder. A fizzing reaction indicates that
snzyme M Is present,
, Repeat the test for enzyme M using the other plant extracts.
Record the results of vour wests for enzyme M in Table 1.
Clezn the microtip droppers thoroughly by rinsing them with watern Rinse the well way and blot
it dry using a paper towal.
:(mmder Complete the chromazography tests and observations before going on.

Thepo L

Tzst 6—Using Simudated Gel Electrophoresis To Compare DNA

z  For this fest you will use the plastic bags containing cofored paper swips sepresenting poriions
of DNA maolecules. The fetters on thess sirips represent the sequence of bases in D:JA
‘molecules isolated from Botana curus and Species X, Y, and Z,

. To compare DNA moleculss, scientists use enzymes that bind © and cut specific base
sequences within the DNA. fmagine that you are using #a enzyme that binds to the base
sequence CCGG and cuts between the C znd G. Simulate this cutting process as follows:

bi. Remove one of the colored paper st ips from the plastic bag Iabeled Boranag curus. Locate
and lightly shede all CCGG sequences on the DNA from Botang curus, The shaded areas
represent where the enzyre would bind 1o cut the DNA.

bZ. Use scissors to cut off all the “white space”™ above and below the string of letiers
representing the DNA bases. Alsc remove the white paper to the left and right of the string
of letters. {This will enable them to fit better in the spaces provided in Table 2 on page 93

b3. Now cut the sirip between the € and G within each of the shaded enzyme rec go‘ﬂu*gn :
sites. This will result in seversl fragments of DNA.

e, Sclentists use gel elecirophoresis 1o separate the DNA fragments resulting from this binding
and cutting process. In an elecirical field, the negatively charged BNA molecules mj grate
through a gel-Tike matedal toward the positively charged pole. The smaller molecules migrate
more rapidly through the gel than the larger ones do:

,rcrn‘s,m.m.a:@ﬁ, B T mrmme
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d. Simulate the electrophoresis process by placing the DNA fragiments from Boruna curus in the
appropriate well on the Simulated Electrophoresis Gel (Table 2). Simulate the effect of
electical cumment on the DNA fragmenis by cousting the number of letiers {(bases) in each of the
fraoments and moving them to the appropriae location on the electrophoresis gel. Refer o the
sumber of DNA letters indicated zlong the left side of the gel to detzrmine the final posizion for
each fragment.

&, Call vour teacher over to check vour work for Bptana curus before vou continue with the DNA

VA :.- I :iﬁ' - .fj",_i:l:—'-,'i'm“”-_“"iwm_'

f  Mark 2 horizontal fine 1o indicate the fnal position of each fragment of Botana curus DNA on
the simulated electrophoresis zel {Table 2}, then record the size on the fTagments (nuwmber of
bases in each) in Table 1.

Repeat this process for sach of the other species (X, Y, aad Z): ightly shade the CCGG
sequences, cut the DNA, and separate the resulting fragments. )

Mark the final position of the DNA bands for each species on the gel (Table 23, then record the
sizes of the fragments (number of bases in each) in Table 1.

19

i Discard the nsed paper DNA fragments and return ail other materials to their original location.

Test 7—Translating the DNA Code 75 Make a Prorein ‘ |
a. The sequences of DINA bases below represent parts of the genes responsible for the production
of one type of protein, an enzyme, produced by Botana curus and Species X, Y, and Z.
of these zene fragments wounld produce. Nore: Unlike dering DNA replication, in the production
of messenger RNA, the DNA base “A” specifies the RINA base "7
c. Use the universal genstic code iable vour teacher provides io transiate the messenger RNA base
sequences into sequences of amino acids in the protein produced by each species. Write the

b. Under cach DNA sequence, write the complementary messenger RINA base sequences that each

seguences of amino acids under the messenger RINA sequences.

Betana curds CAC GG GALC T
1

GA GGA CTC CIC
Sequence of bases in mRNA produced '
Sequence of amino acids ia the protein
Species X _ ' CAC  GTG  GAC  ACA A CAC  (TC
Sequence of bases in mRNA produced . '
Seguence of amino acids in the protein
Species ¥ CA GTG  GAC AGA GGA CAC (CTC
Sequence of bases in mRNA produced
Sequence of amine acids in the protein
Species & ' CAC GTA GAC TGA GGA CTT CTC

Sequence of bases In mRNA produced

Seguence of amino acids in the protein

s - b
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+ State how the amino acid sequénce you obtained from the gene fragment for Borang cures
compares with the sequences for the other three species.

= Sammanva your obsery am:ras of the num DCI‘ of dlﬁe rences in Table L

Analysis of Besults

1. Ushag the information in Table 1, identify which plant is most closely relaied to Borang curus and
therefore most Hkely to produce Curel. . . ___ _  Explain your choica by citing specific |
evidence fom your research.

Did the addition of melecular evidence support or refute the hypothesis that you made earlier based

P
op structural evidence ondy? . _ _____ Explain why or why

3. Which kind of evidence—stmemral or molec ular-—is most helpful in making decisions about
retafionshi ps between species? L Explain why.

4. Based on your observations, list three characteristics (smuciural or molecular) that all fonr species

have in common.
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State rwo additional kinds of evidence you might use to furlbur sapport your hypothesis about the

PR 5]

ationship between Borema curus and species X, Y, and Z.

THIALE

ey e f ) mdefSrmeezt 8 4 - s y - A VL L ML LI MY a oz
L oty PR AL e pore by othel than Neyy York Stete-schdi persommel s et 171




T .

ihy, Siutient Laboratory Pasket, pags 7

=g
Base your answers 0 questions § throngh 10 on the reading passage below and on your understanding
of biology.

The Biodivershy Crisis
Plant and animal species are being lost at a rate that is unprecedented in ihe history of fife.
Human activities ars responsible for much of this Blodiversity crisis. Some biclogists estimate that
within the next century, half of Earih's current species may become axtinet.
. Exiinciion and ihe loss of biediversity. cccurs. when species.donot have adaptations that enable

. —— . ~ s : . !
-them-to sundvs environmental changes. Human activitias such.as destuction of nafral hahials and,

pollution are thought to be the magjor envirenmental factors causing the decline of species. but others
are also important. Gverhunting, Introduction of foreign species thaf compets with native species, and
removal of predalors have also played a significant role In endangering some spacies.

Why should we worry about the loss of biodiversity? We depend on many species for food,
cicthing, shelter, oxygen, soil fertiliy—he st goes on and on. Large-scale extinctions of other spedies
may be a wamning o us that we are altering the blosphiera so mapidly that cur species is threatenad too.

Biodiversity ensures the availabilily of a rich variely of genetic material that may lead o
future agriculiural or medical discoveries having significant value to humankind. Some speacies
have been used as sources for medicines and other ussful products. Sclentists now use gensiic
englnearing to fransier desirable genes from one specles to another, As diversity is lost, potential
sourees of thess genelic malerials may be lost with 1.

Blodiversity also increases the stability of the ecosysiem. Every popuiation is inked, directly
or indirectly, with many others in an ecosystern. Disruptions in the numbers and types of ons
species can upset ecosystam siabillly. This means that extinction of one species can accelerate
the raie of extinction for other spacies.

_ Endangered species hold medicinal, agricuitural, scological, commercial, and agsthetic
valup, They must be protecied so that fuliire generations can experience their presence and valus.

Assume that the plant you identified as being closely related to Bozana curus grows rapidiy, survives
in many environments, and prodaces Curol. News reports indicate that Borana curus plants may
become extinct unless expensive efforts are made 1o preserve the species, Members of your research

Sarn i

tzam disagree as to whether or not Bowang curus should be saved.

8. State three examples of human activiges that could endanger Botana curus.

9. State three reasons why it might be important to preserve Botana curus.
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Classification

You are constantly using systems of classification in everyday life. For example, you are
classified by year in school, age, and color of hair. A phone book or a coin coliection are cther
examples of information or items that are classified for ease in handling.

Taxonomy is that area of life science dealing with classification of living organisms. The value of
a classification system to science is threefold. Fixst, it shows relationships among organisms by
grouping together living things that have similar characteristics. Second, the last two divisions
of the classification system give the scientific name for each organism. Third, the two word
name of an organism in the classification system is the same worldwide. -

Group names have been established to simplify the complex process of classifying living things.
For example, the lazgest group is referred to as a kingdom. Each kingdom is divided into several
smaller groups called phyla {singular, phylum]. After successive divisions into smaller and
smaller groups, the genus and species are reached. Each living thing is named by its genus and
species. .
In this investigation, you will

(2) prepare a classification of some common objects.

(b} place these objects into kingdoms, phyla, and classes.

{c} give names to each kingdom, phylum, and class.

Materials % '

thumbtack test tube match chalk
glass slide paper clip penny file card
seed pin wool strand

rubber band pencil plastic tie

Procedure

Part A. Forming Kingdoms

® Place the objects given to you into two groups.
You decide what trait to use as a basis for
separating the two groups. Czall thern Group 1 and
Group 2. Equal numbers of objects do not have to
be in each group.

1. List the objects that you placed into Group 1.

2. List the objects that you placed into Group 2.

3. What trait was used as a basis for placing objects

{a} into Group 17

(b} into Group 27

4. (a} Using the characteristic or trait in question
3a, design an appropriate but brief name for
Group 1. The name should describe the trait
you used. (For example, large size group or

metal group.)

(b) Using the characteristic or trait in question
3b, design an appropriate but brief name for
Group 2. The name should describe the trait

you used.

® If these had been living objects, they would have
been placed into groups called kingdoms.



Many biologists group living things into five
kingdoms—plants, animals, protists, monerans,

and fungi.

Part B. Forming Phyla

® Retumn to the objects that belong only in Group
1. Regroup these objects into two new groups.
Equal numbers of objects do not have tobe in each

_group. Refer to these as Group LA and Group 1B.

5. List the objects placed into Group 1A,

6. List the objects placed into Group 1B.

7. (a) What trait was used as the basis for grouping

these objects into Group 1A7 .

(b} Based on the trait used, design an appropri-

ate but brief name for Group 1A.

8. (a] What trait was used as the basis for grouping

these objects into Group 1B?

(b} Based on the trait used, design an appropri-

ate but brief name for Group 1B.

e If these objects were living, they would have
been placed into groups called phyla. Therefore,
your answers to questions 7b and 8b are phylum
names. There can be many phyla in each kingdom.

FIGURE 31-1
Kingdom - Kingdom
(Group 1) {Group 2)
Phylurm —— e Phyluml e
(Group TA) (Group 1)

9, Complete Figure 31-1 of your classification
scheme so far. Place in the spaces provided the
brief name you used in questions 4a, 4b, 7b,
and 8b. |

10. Are all objects in both phyla also grouped into

the same kj_ngdom?

_@ Take the objects of Group 2 and regroup them

jnto three phyla, You decide what to use as a basis
for separating the three groups. Equal numbers of
objects do not have to be in each group. Refer to
these groups as Groups 24, 2B, and 2C. These
groups also would be phyla.

& Decide on brief names which could be used to
describe the groupings you made.

11. Complete Figure 31-2 of your classification
with the names you have chosen. '

Part C. Forming Classes

e Objects in each phylum can be separated further
into groups called classes. Each phylum may have
several classes.

® Take only the objectsin Phylum 2A and separate
them into two classes. Refer to them as (Groups
2AT and 2AIl.

12.{a) Design an appropriate but brief name for

Group 2AL

(b} Design an appropriate but brief name for

Group 2AIL

13.1a) Fill in the following information for any
object in Class 2A1. Use the names you have
chosen.

Kingdom

Phylum

Class
(b) Fill in the following information for any

object in Class 2AIL Use the names you

have chosen. .

Kingdom

Phylum

Class
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Name - . Date

Kingdom Kingdem

/N VAR

Phylem — _ Phylum
(Group 2ZA) (Group 2B) {Group 20)

Phyluet e Phylum ———— Phylum
FIGURE 31-2

14. {a) Must all objects in the same class also ® If you were to continue classifying the objects,
new group names would appesr. For example,

belong to the same phylum? .. classes are broken down into orders, orders into
families, families into genera, and genera into

(b) Must all objects in the same phylum also species. Thus, the classification of living things is:
kingdom, phylum, class, order, family, genus, and

belong to the same kingdom? ____ ° species.

Analysis

1. List three reasons scientists classify living organisms. [HINT: Read the introduction.)

2. List the first three group names used in classifications from largest to smallest groups.

3. (a) In Part A,' what trait did you use to form Group 1 {Kingdom 1)?

(b) In Part A, what trait did you use to form Group 2 (Kingdom 2)?

(c} If given atest tube cork and anail, into which of your kingdoms would each of these two objects be

placed?
4. All of the organisms on page 124 belong to the animal kingdom. Design a classification grouping the

animals into the outline provided.
{a} Using the numbers only of each animal, list those animals belonging to each phylum and class in

the space marked Numbers.
|b} Choose a suitable name for each phylum that helps to show the trait you used for your groupmg

Write the name on the blank provided.

HGURE 31-3 Kingdom Animal
{Numbers 1, 2, 3,4, 5,6, 7, 8,910, 11,12, 13)

TT—

Phylum Phylum Phvlum_
{Numbers } {Numbers ) {Numbers )
Class Class Class Class Class

{Numbers ) {Numbers } (Numbers ) (Numbers _ Y (Numbers }




{e) Choose a suitable name for each class that helps to show the trait you used for your grouping.
Write that name on the blank provided.
5. According to the classification scheme in question 4,

(a} must each phylum contain equal numbers of organisms?

(b) must each phylum be separated into the same number of classes?
6. A student grouped the animals on page 124 into the following two phyla:

Phylum I—numbers 1, 4, 5, 10, 12 .

Phylum O—numbers 2, 3, 6, 7, 8, 9, 11, 13

What may have been the basis for grouping the apimals in this way?

7. A different student grouped the animals in Figure 31-4 into the following two phyla:
Phylum [—numbers 1, 3, 4,5, 6, 7, 8, 9, 10, 12
Phylum II--nurnbers 2, 11, 13

What may have been the basis for grouping the animals in this way?

8. (a) Must all animals belonging to the same class also belong to the same phylum?

(b) Explain.

9. {a) Must all anirnals belonging to the same phylum also belong to the same class?

(b} Explain.

10. (a]' In the animal kingdom, one phylum is the chordates. Humans, birds, snakes, and frogs belong to

this phylum. What may be the trait being described in this phylum name?

(b} The class Amphibia contains frogs and salamanders. What may be the trait being described in this

class name?
11. Do the traits being used to separate organisms into classes appear to be more general or more specific

than those used in separating organisms into kingdoms?
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Using And Making A Biological Key

In this investigation, you will

Classification is a way of separating a large group of closely related organisms into srnaller
subgroups. With a classification system, identification of an organism is easy. The scientific
names of organisms are based on the classification systems of living organisms. To classify an
organism, scientists often use 2 key. A key is a listing of specific characteristics, such as
structure and behavior, in such a way that an organism can be identified.

{a) use a key to identify fourteen shark families.
(b} study the method used in making statements of a key.
(¢} construct your own key which will identify organisms appearing on page 128. .

Materials

metric ruler

Procedure

e Use Figure 32-1 as a guide to the shark parts used
in the key on page 127.

® Read sentences 1A and 1B of the key. Then study
Shark 1 in Figure 32-2 for the characteristics
referred to in 1A and IB. Follow the directions in
these sentences and continue until a family name
for Shark 1 is determined.

Forexample, to key a shark that hasan anal fin -
and a body that is not kite shaped, follow the
directions of 1A.and godirectly to statement 2. To
key a shark that lacks an anal fin and has a kite
shaped body, follow the directions of 1B and go to

Sstatement 10.

e Continueg this process with each shark until all
animals have been identified. Write the family
name on the line below each animal.

FIGURE 32-1
first dorsal fin

Dorsal (top) side

second dorsal fin

caudal fin

mouth back
-along underside

pectaral fin

Ventrzl (rottom) side

pelvic fin
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FIGURE 32-2
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1. What is a biological key and how is it used?

2. List four different characteristics or traits that were used in the shark key.

2

10

11

13

‘ Key
1. A..Body kitelike in shape {if viewed from the t0D). v vonecvrcesenvsesresnneno.. GO t0 statement 19
B. Body not kitelike in shape (if viewed from the top) o iernivrecereene, Go to statement 9
2. A. Pelvic fin absent and nose saWHKE....coveceeecieeesecscvscerecs et rnericsencoesas Family Pristiophoridae
B. PelVIC Fin DIBSEIL .cciiiiicrrrieescorensssn s s cr et esesssasseassue s saanas s esesssasssstsatarsnsesarannses (o to statement
3. A. 5ix gill SIS PIESENE . rvvverrreerrereeecrrsmrevmsresernsseersseressisssssseesiveessssssssssisssresnmsr. Earnily Hexanchidae
B. Five gill 5HLS PIBSEIE..ccuercccercsrceamrer s tsecnrvaressararmsescraersnessnsessnesnransserssrennennns, (30 10 Statement
4. A. Only one dorsal fil...oin e teecereesanra s Family Scyliorhinidae
B. TW0O dOrsal FrlBumeiereirrcrecerssssesssesmemssmmesenesssssessessasntesssn sssransssssssassessron s sens Co to statement
. 5. A. Mouth at front of head rather than back
along nnderside of head. ... ceree e eesner v Family Rhdnocodontidae
B. Mouth back zlong underside of head... e Go to statement
6. A. Head expanded on side with eyes at end of expansion............ce............ Family Sphyrnidae
B. Head not expanded .. it e s s s en e Go to statement
7. A. Top half of caudal fin exactly same size and shape as bottom half............ Family Isuridae
B. Top half of caudal fin different in size and shape than bottom half......... Go to statement
8. A. First doxsal fin very Jong, almost half total length of body............Family Pseudotriakidae
B. First dorsal fin regular length. i st e e Go to statement
9. A. Caudal fin very long, almost as long as entire body.......ceececovesernnceenn.. Family Alopiidae
© B. Caudal fin regular 1ength. e e e Go to statement
10. A A long needlelike point on end of noSe....cerciinciinreecinnnene ... Family Scapanorhynchidae
B. Nose Withott 100 DPOINE....crveercrrmrersesesesissssesesnss s ssssessasssesssssssssssssasesressses Go to statement
11, A. Anal fin aDSEnt. ..t s iasssssesessesseeennes FAMElY Squalidae
‘B, Anal fIn PIESEII. .. iiiiresse it st et e e sa e r e s Family Carcharhinidae
12. A. Small dorsal fin present near tip of tail........iiminciesi ... Family Raji’.dae
B. No dorsal fin present near tip of talli o s, Go to statement
13. A. Front of animal with two hornlike appendages............coercsernenseerercenenenn.. Family Mobulidae
B. No hornlike zppendages.....o i oincesrenes —— e e Family Dasyatidae
Analysis




3. [a} What main trait could be used to separate shark 4 from shark 8?2

(b} What main trait could be used to separate shark 4 from shark 77

Ic) What main trait could be used to separate shark 5 fom shark 127 .
. 4. Prepare your own key for the five fish in Figure 32-3. Use the same format as on page 127. The
farnily names to be used are the numbers I, II, I, IV, and V. Your key should correctly use traits
that will lead to each fish family. To help you get started, we have given you a suggestion for
part of the first statements. '
1. A. Fish with long tubelike body
B. Fish with regular body shape

FIGURE 32-3

'5, These leaves [needles) in Figure 32-4 are all from different pine trees and are drawn life size. Note
hat each bundle contains different numbers and lengths of leaves. Design a key which will classify

each tree. :

FIGURE 324 ' A

scotch pitch Austrian . jack




3i2

Name ' Date
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Evidence of Evolution
Background:

7 Muchrevidetice has been found-iorindicate that bving thingyhave evolved or
changed gradually during their natural history. The study of fossils as well as work
in embryology, bicchemistry, and comparative anatomy provides evidence for -
evolution.

Objectives:
% Learm about homelogous, analogous and vestigial structures and their

struchires and their significance in evolution theory.

Materials:
Colored pencils

Procedure:
PART1: HOMOLOGOUS STRUCTURES
1. Carefully examine the drawings of the bones shown in Figure 1 on the

next page. Look for similarities among the various andmals.

a. Color each part of the human arm a different color. (ALl bones of the
wrist should be the same color, the bone groups of the hand should be .
a different single color.) Then color the corresponding one in each of
the other animals the same color ag the human bone,

b. Describe the funcden of each set of bonies below:

Animal Function
Human
Whale
Cat
Bat
Bird
crocodile

c. Are these bones arranged in a similar way in each animal?
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PART 2: ANALOGOUS STRUCTURES

1. Examine the butterfly wing and the bird wing shown below:

a. What funchon do these structures share?

b. How do the siructures differ?

c. Do birds and insects share the structural similarities that would
suggest they are closely related texonomically?

PART 3 : VESTIGIAL STRUCTURES

Gradual changes have occurred through time that have in some cases
reduced or removed the function of some body structures and organs. The
penguin’s wings and the leg bones of snakes are examples of this phenomenon.

1. The cave fish and minnow shown below are related, but the cave fish is
blind.

a. Explain why eyesight is not an important adaptation io life in a cave.




b. Does the appearance of the cave fish and minnow suggesi CoOmInon
ancestry? Why?

Organs or skructures that have lost their function in the organism and become
reduced in size (because of efficiency) are called vestigial structures. Human

| vestigial organs are well docizmented.

2 Read the list of humnan vestigial sruchures below:
a, Suggest a possible functon for cach structure and explain why it
became vestigial. Record your answers in the table below:

. Structuxe Possible Function Why Vestigial?
Appendix :

Coccyx (tzil bone)

Muscles that move ears

Muscles that make hair
stannd up
Little toe

Wisdom teeth

Amnalysis: :
1. Explain why the homologous structures in Part 1 are evidence of
evolutionary relationships.

2. Explainthe evoluﬁonaxfrelaﬂanskﬁp betyween the fin of a fish and the flipper |
of a whale.

3. List two structures (not mentioned in the lab) that you think are vestigial and
explain why. : .
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Biochemical Evidence For Fvolution

organisms is similar.

In this investigation, you will

gorilla, and horse hemoglobin.

Tf two organisms have similar DNA molecules, they have similar proteins. Similar proteins have
similar amino acid sequences (orders). Thus, if amino acid sequences are similar, DNA of the

Scientists believe that similar DNA sequences indicate a common origin. The more similar the
DNA of two living organisms, the more closely related they may be to one another.

Hemoglobin, 2 protein in red blood cells, has been studied. Scientists know the specific amine
acids and their arrangements in hemoglobin molecules of humans, gorillas, and horses.

[a} count and record differences in the sequence of amino acids in similar portions of

human, gorilla, and horse hemoglobin.
{b) countand record the molecules of each amino acid present in similar portions of human,

{c} use these data to show how biochemical evidence can be used to support evolution.

Procedure

Part A. Amino Acid Sequence

Figure 26-1 on page 102 represents the amino
acid sequence of corresponding portions of the
hemoglobin molecules of horses, gorllas, and
humans.

® Read the amino acid sequences from left to right
beginning at the upper left-hand comner of Figure
26-2. Compare the sequences of humans to the
sequences of gorillas and horses. An example of a
sequence difference between humans and gorillas
is shown in Figure 26-1.

® Record in Table 26-1 the total number of
differences in the sequences of gorilla and human
amino acids. Then repeat this procedure for horse
and human, and for gorilla and horse.

TABLE 26-1. NUMBER OF AMINO ACID
SEQUENCE DIFFERENCES

NUMBER OF DIFEERENCES

ORGANISMS

Gorilla
and human

- Horse
and human

quilia
and horse

Part B. Numbers of Amino Acids

® Count the number of each kind of amino acid in
human hemoglobin. Record the totals in the
proper colurnn of Table 26-2. '

® Count each amino acid in the hemoglobin of
gorillas and horses. Record these in Table 26-2.

Human: Val His Pro
Gorilla:  val His Gly

Horse: Val His Pro

FIGURE 26-1

This is a sequence difference between human and gorilla,

}» This is a sequence difference between gorilla and horse.

This is not a sequence difference between human and horse.




FIGURE 26-2

Human: val His Lleu Thr Pro Glu Glu Lys Ser Ala Val Thr Ala  lLeu Try
Gorilla: val His leu Thr Pro. Glu Glu Lys Ser Ala val  Thr Ala  leu Try
Horse: val Gls leu Ser Gly Gl Glu Lys Ala Ala val lew Ala leu Try
Human: Gly Lys Vai Asp Val Asp Glu Val - Gly Gly Giu Ala Leu Gly Arg
Gorilla: Gly Lys Vval Asp Val Asp Glu Vzl Gly Gly Glu Ala leu Gly . Arg
Horse: Asp  Lys Val Asp Gl Glu Glu val Gly Gly Glu Ala lew Gly Arg
Human: leu leu Val Vvai Tyr Pro Try Thr Glu  Arg Fhe Phe Glﬁ Ser Phe
Gorilla: ley leu Val wval Tyr Pro Try Thr Glu Arg Phe Phe Glu Ser Phe
Horse: fey leu Val Val Tyr Pro Try Thr Glu  Arg Phe FPhe Asp Ser Phe
Human: Gly ~Asp leu Ser Thr Pro Asp Ala Val Met Gly Asp Pro Llys Val
Gorilla: Gly Asp Lew Ser Thr Pro Asp Ala Val Met Gly. Asp Pro Lys Val
Horse: Gly Asp leu Ser Asp Pro Gly Ala Val Met Gly Asp Fro lys Val
Hurman: lys Ala His Gly Lys Lys Val leu Gly Ala Phe Ser Asp Gly Lleu
Gorilla: lys Ala His Gly Lys Llys Val leu Gly Ala Phe Ser Asp Gly Leu
Horse: lys Ala - His Gly Llys Lys val leu His Ser Phe Gly Glu Gly Val
Human: ‘Ala  His leu Asp Asp teu Lys Gly Thr Phe Ala Thr Leu Ser Gilu
Gorilla: Ala His Lleu Asp Asp leu Lys Gly Thr Phe Ala Thr leu Ser Glu
Horse: His His Lleu Asp Asp lew Llys Gly Thr Phe Ala Ala Leu Ser Glu
Human: lew His Cys Asp Lys leu His vVal Asp Pro "Glu  Asp Phe Arg Lleu
Gorilla: leu His Cys Asp Lys lew His Val Asp Pro Giu Asp FPhe leu Lleu
Horse: leu His Cys Asp Lys Leu His val Asp Pro Glu Asp Phe Arg- leu
Hurnan: leu Gly Asp Val -leu Val Cys val] leuw Ala His His Phe Gly Lys
Gorilla: leu Gly Asp Val leu Val Cys vai Lleu Ala His His Phe Gly 1lys
Horse: teu Gly Asp Val leu Ala  leu val . Val Ala  Arg His Phe Gly Lys
Human: Glu Phe Thr Pro Pro Val Glu Ala  Ala Ty Glu Lys Val Val Al
Gorilla: Glu Phe Thr Pro Pro Val Gl Ala Al Tyr Glu Lys Vval Val Al
Horse: Asp Phe Thr Po  Glu Lleu Gl Ala Ser Tyr Glu lys Val Val Al
Human: Gly Vval Alz Asp Ala leu Ala His Lys Tyr His
Gorilla: Gily Val Ala Asp Ala leu Ala His Lys Tyr His
Horse: Gly Vval Ala  Asp Alz" leu Ala His  Lys Tyr His
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Name : Date

TABLE 26-2. NUMBER OF FACH AMINO ACID

AMINO ACID ABBREVEATION HUMAN GORILLA HORSE
Alanine Ala |
Arginine Arg

Aspartic acid . Asp

Cysteine Cys

Glutamic acid” Glu

Glycine Gly

Histidine _ His

Leucine Leu

Lysine Lys

Methionine Met

Phenylalanine Phe

Profine ' Pro

Sérine - Ser

Threonine ] Thr

Tryptophan Ty

T)}rosine Tyr

Valine Vat

Analysis

1. Where is hemoglobin normally found?
2. Circle those words which correctly apply to or describe hemoglébin: protein, carbohydrate,
composed of amino acids, chemical molecule, composed of DNA.

3. How many different kinds of amino acids are present in these three animals’ hemoglobin? __

4. (2] Which amino acid is most common in all three animals?

(b) Whick amino zcid is next most common in all three animals?

{c) Which amino acid is the least common in all three animals?




10.

11.

12,

13.

{b). How similar are human and horse hemoglobin?

. Which two animals seem to have more similar hemoglobin?
. The sequence of amino acids corresponds to the sequence of base molecules in DNA. Are the base

. Use your data from Table 26-1 to answer these questions.

{a) How similar are the amino acid sequences of human and gorilla hemoglobin?

{c} How similar are gorilla and horse hemoglobin?

Of the different types of amino acids found in hemoglobin,

{2} how many are present in the same exact number in humans and gorillas?

(b} in humans and horses?

(c) in gorillas and horses?

. On the basis of your answer to question 6,

[a) how similar are the chemical makeups of human and gorilla hemoglobin?

(b} how similar are human and horse hemoglobin?

{c) how similar are gorilla and horse hemoglobin?

sequences of DNA most similar in human and gorilla, gorilla and horse, or human and horse?

In numbers, explain how the base sequences {genes) for hemoglobin formation on human

chromosomes differ from those in gorillas. (How many bases are different?)

What genetic mechanism may have been responsible for this base sequence change?

Give reasons for supporting or rejecting the following statement. Upon examination, segments of -
human and gorilla DNA responsible for inheritance of hemoglobin should appear almost chemically

alike.

Give reasons for supporting or rejecting the following statement. Evolutionary relationships are
stronger between living organisms which have close biochemical [protein) similarities than between

living organisms which do not have close biochemical similarities.
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' 29-2 How Do Fossils Show Change?
' Most organisms live, die, and decompose. They leave no traces of _
all CTganism’s remains or tracks ma
preserved as a fossil. Fossils give clues about how an organism looked
and where it lived. They are often used by scientists as evidence of change.
A fossil is any remains of a once-livi

ving thmg Fossils may only be the

having lived. Under certain conditions,

GOALS A
In this activity, you will:

a. examine diagrams of fossil hofses and present-day horses shown in their
surroundings.

b. examine diagrams of the structure of the front foot of fossil horses and
present-day horses, :

¢. note the changes in horses that have taken place over time.
' EKEYWORDS |
Define the following keywords:

adaptation -

Equus

fossil

Hyracotherium :

natural selection

MATERIALS -
metric ruler

colored pencils: red, blue, green, and yellow
PROCEDURE

Part A. Change in Size With Time
1. Examine the dia
;fﬁg o

grams in Figure 1 of Hyracotherium, Miokippus, Merychippus, and :

PRI SRR A
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‘able 1. Evolution in the Horse
Horse Hyracotherium Miohippus Merychippus | Equus

Size ‘E%

Type of .
surroundings - R
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. Hyracotherium | Miohippus
55 million years ago 30 million years ago %
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Name Class Period

Part B. Changes in Bone Structures With Time
The changes in horses over the last 55 million years have been shown by studies of
large numbers of fossils. The earliest kind of horse was small and had teeth that
were adapted to browsing on young shoots of trees and shrubs: The present-day
, horse is much larger and has larger teeth that are adapted to grazing on the tough
leaves of grasses. Early horses were adapted to living in wooded, SWaInpy areas
where more toes were an advantage, The single-hoofed toes of the present-day horse
allow it to travel fast in the plains. :
1. Examine the diagrams in Figure 2. They show fossils of the front foot bones and
‘ the teeth of horses. The foot bones at the upper right of each diagram indicate
the relative bone sizes of each kind of horse.

Hyracotherium Miohippus Merychippus Equus

FIGURE 2. Forefoot bones and teeth of l'_lorses

2. Look for and color the following kinds of bones for each fossil horse.,
a. Color the toe bones red. These are marked for you with an .
b. Color the foot bones blue. These are marked with a 9.
c. Color the ankle bones green. These are marked with a w.
- g d. Color the heel bones yellow. These are marked with 2 =. .
~ 3. Using the diagrams in F 2, make measurements 1o fill in Table 2,

T
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Table 2. Evolution of the Horse
.Kind of horse Hyracotherium Miohippus Merychippus Equus

Number of toes ﬁ“

Number of toe bones

Number of foot bones . )

_Number of enkle bones

Number of heel bones

Total number of foot bones

Length of foot (measure
inset diagrams) (mm}

Height of teeth {mm)

QUESTIONS _
1. What changes occurred in the surroundings of horses from Hyracotherium 10

Equus?

2. What change occurred in the shape of the horse from Hyracotherium to Equus?

.

8. What changes occurred in the size of the horse from Hyracotherium to Equus? |

4. As the surroundings changed, what happened to the teeth of the horse?

5. Describe the overall changes in foot length, number of toes, and size of toes In

the horse over time,

6. How would natural selecton have caused changes in the size, feet, and teeth of

the horser
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inhroducHon

Envirpamenial conditions act as selecting agents becanse they select organisms with the most beneficial
trpits to become the pafents of the dext géncration. $ithin a s *‘*—“r’" Jindividuals with vardations tha
make them better adapted to their environment will survive and reproduce m greater numbers than
those without such adaptations, Observations have shown that the offspring of beter-adepied mdividuals
itherit many of their parents” favorable variations. ‘

Finches are small birds found in many locations throughout the world. Charles Darwin used the
pumercus finch species found on the Galapagoes Islands as evidence of natwal selection, The great
variety of beak adaprations present on the Gzlapaf_ros is thought to be due 1o the isclation of bird
populations on the islands with different kinds snd emounts of food. Seed- -zating fnches exkabit a ores

=

number of differences in beak shapes a=d sizes. E}uﬁﬁg ongoing com;en:_en for resources, somie finches

Al

are successful and become more AUIErcUs, while less snccessil finches decrease in number,

In this Iaboratory aciivity. you will work with differens tools that will sarve to model finch “beaks.”
The seeds provided represent finch food on a particslar island. You will compete with other “finch™
species 1o see winch “beak” is best adapted for obtaining a speeific food.

W]
N
i
O
e
0
03

in this laboratory activity, you wilh )
= lean how soocturzl differences may affect the survival rate of membears within a species
«  simulate competition for resources among different species of organisms

= see the role of the environment a8 a selecting agent

+  You shonld wear safety goggles for this activit

» Handle the tools carefuily. They may have Shc...L—P edges and could cause cuts.

< Be especially careful when two or more of vou are reaching for seeds at the same time,
The “beak” being vsed by one student has the potential to sicke another smudent

= Do not 1aste or ea: any of the seeds,

Imporiant Note: Record all of vour dota and arswers on these laboratory sheets, You will need to
keep them for veview before the Regents Examination. Larer, you will need to mansfer your answers 1o
a sgparate Student Answer Packet. Your reacher will use ir in grading your work, and the schoo! will
retain it as evidence of your completion of the lehoratory requirement for the Living Environment
Regents Examination.
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Materials for Each “E'Eam
I smal plastic dish or cup « large seeds {such as Hma beans)*
i iarge nonbreaksble dish » small seeds (such as lentils)
I tool to serve as a “beak” + 2 pairs safery goggles

* may be needed depending on resufis of Round Oae

(Y]

Examine the different tools {"beaks™) and se.eds provided. Predict which "beak” will be the

most succsssii] at picking up small seeds. Give the reasons for your choice

Predict which “beak™ will be the feast successful ar picking up small seeds. Give the reasons for

your choice,

From this point on, you and your pariner will model a finch Teeding. The tool vou were assigned

will be your “beak.” Describe what characteristics it has 2. wake it good for picking up small
T

seecis. In e remaining space of on a separate sheet of paper, draw an outline of vour zssigned

4 .
DEnx,

Both vou and your partner should practice fransferring the <mall seeds quickly from ihe large
dish to the small dish before the competition begins. The large dish of small seeds represents
the island environment where vou live and feed. The small dish represents a finch stomach. You

i+

may move only one seed at & tme. You will receive credit only for 2 seed that falls into and

stays in the small dish.

 Rapcicing are pavt ok P pous by ofher thas Naw York State schoot sosonmsi izl 2T T
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Round Une:r Mo ﬁﬁmpeﬁf' on, Original Isiznd

5. When given the “Round One” signal, one member of your team should nse the “beak™ o pack up
srall seeds one at a time from the large dish and place them in the small dish, Repeat this for a
total of four mais. 1wo trials for each parmer. A tmekeeper will tell you when to start and stop

each trial. Record your results in the “Round One: Feeding with No Competron” daa mble.

Round One: Feeding with No Qcmp@%ﬁﬁaﬁ

T Resds CollentEd 1T

Parmer #] Telal #1
Trial #2
Parmer #7 Trial #3
Trial #4

Average

5. Calculas the avermges number of seads obtained during the tour tials. Round off 1o the nearest
seed. In crder 1o “smvive,” your species needs to collect an average of 13 seeds per trial. If vou
achisve that goal, you remals healthy and continue 1 Iive on the original island and eat small seeds.

I your team averaged fewer than 13 small seeds per tmal, you and your partner will “migrate”
1 a new island with a different food supply to avoid starvation. Ask yeur teacher 1o give you 2
new large dish that contains approxinately 200 or more large seeds. This will be your island for
Round Two. Perhaps your “beak” will be better adapted for feeding success in a new enviromment,

Bound Two: Competition
'In this round, instead of feeding alone, you will be competing for Sod with finches that have differen:
kinds of “beaks™ To simulate this competition, your team will feed fiom the same dish as one other

:‘
1173

team. i you wer saccessful during Round One, you will be feeding with oiher finches on small seeds,

I vou were not successful, you will be competing for large seeds.

7. In the “Round Two: Feeding with Competition” data table, check the box that indicates whether
vou are feeding on the original island (small seeds} or on the new island {large seeds). Complete
four frizls just as you did the first fimee and record the resulis of sach tial, Agsin, wait for the
fime keeper to tell vou when to start feeding and when ic stop for each wial

flound Two: Feeding with Compstitic
L Original island (small seeds} g Maw island {iai’ge seads)

Seads Collected -

Parther #1 Trial #1
Tral #2
ariner #2 Trial #3
Trial #4

e

Average :

mﬁmyb%ﬁ:ﬁm@hgwmqﬂgaY%%gwﬁm%%M R ) RIS
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The Besks of Finches, Student Laboratory Packet, page 4
N A R e R

8. Calculate the avernae number of seeds ebtained during the four tals. Round off to the nearest
seed. ¥ vour team collected an average of 13 seeds of more 33&{ riel, you can zo on to Round
Three. If your team collected fewer than 13 seeds per fial, you and your parmer are now

eliminated.

p § TE - —~ 2iad
Bound Thres: Incrsased Competifion

Dumfr this round, vou will be competing with: 3 cies leit alive on your island.
in other words, ail of the finch reams thaf were successiul at seding '0?1 Srriall séeds wiil compﬂt
one dish containing snall seeds, At the same dme, all of the finches successful at feeding on large

[ e

seeds during Round Two will compete at one dish of large seeds.

3. In the “Round Three: Feeding with Increased a_,ompﬁhizcn " data table, indicate whether vou are
feeding on small or largs seeds. Complete four irials as before and record the results of each wial
and your average, '

Round Thyes: Fesding with incressed Competition

L1 Criginal island [small seezis} i New isfiand (large seeds)

Seads Cellected

Parmer #1 Trial #1

Tral #2
Parmner #2 Tral #

Trial #4

Average

1. What characteristics of your “beak™ interfered with feeding success on the criginal islana?
7. MName thres traits other than beak characieristics that could conimibute to the ability of a inch 10

compete successfully.

—————— At * et —— — - . ot e e e, - l._.—_..—_‘._.....----.. e —
=
I - e ieg e L. A e e
‘? ﬁﬁa&'ﬁm%ﬁay?ﬁk%sﬁsﬂwia@egg s o :
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3. Rtis very untikely that afl of the beaks within a species of finch are exactly alike. Random mutations
and new gene combinations resulting from sexual reproduction are the source of besk variations.
Drescribe at least three beak vaniations thar could rasdomly appear and further IMPIOVE YOUr-
species” chances of survival when feading on soiall seeds.

i

Why did some “beak” fypes survive on the new island (with large seeds) when they could not
survive on the original island?

5, Ulasy Aclivify: Compir:ta the {lass Resulis data table on the Iast page of this laboratory achivit Y
" belore going op 16 the ie—lzumﬁa gqueszons.
&, Did thoss who were successful ia Round One survive sgeally well when others were competing

for food at the same dish duning Round Two? __ _  Support vour answer with an explanation.

e e e et e+ e — ———— e e s o e —

7. Why were there fewer survivors at the end of Round Three?

8. Atthe end of Ronnd Thres, were the types of “beaks™ that were successful on the new island
the sarne 8s the types of beaks that wers successful on the original isiand? Support

your answer with an explanation.

N i A e e I B N .
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5, Explain how this activity simulates cach of the concepts lsted below as they are invelved 1z the
process of patural selection. Describe 2 specific example from this laboratory for each concept.

variation:

—_— ———— e ———

competition: e e

strggle for survival —— - e

adaptaiion: : e —

epvirprusieals . — e - .

selecting agent:_ L e e e e

Rage your answers 1o questions 10-12 on Figure 1, which shows various finches found on the
(Salzpagos Istands, and on your knowledge of biology.
farge
chusis
Medium (oot
Cround Vegeizrian
Fine H Finch
Sy % e
- Fi 3
: A ﬂff;f“?;\\ ~, /_/:\/
smati / S - 3
Ground § o ) @4 &M § Large Tree
Cineh / ;é' “? V2 }%\’5 % et ;
Fingh €5 5 — 3 Finch
§ }*“— 1 1
‘ “'ﬁ‘“’"‘"“ i =] i
Bips=igepeiitich %i %‘ ‘ 5}> ;S’EEE
Grousd \ / Tres Finch

Flnch

Caciuc ' Woodpecker

Finch

Warbler
Finch

— from Galopagos: A Nomral History Guids

. Figure 1. Variztions in Beaks of Galapagos Islands Finches
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16. Predict which species of finch would be most likely to survive if the weather on the Galapagos

Islands gradually changed and the seeds zvailable to the finches became larger with heavier

coverings. Support your answer with an explanation.

. 11. Ome island is pcpﬁiaiéd by two *s;_;acies—(}rouizd Finches and Smail Tree Finches.

5 What two fypes of fi ould you expect 1o be available oz s island? Support your

answer with an explanation.

b. Would you expect the two species to commpete for food on this island? Support your answer

¢, How might the {wo parive finch populations be affected if several dozen Sharp-bille
Ground Finches wers to migrzie to the isiand and sarhe? ..‘Eupport YOUT answer with an

xplanation.

fan

13
P&
=N

Explain how an island could suppor large Pspulatlor:g of both Large Ground Finches an

Small Ground Finches,

o

How could you use the materials provided in this Iab to st your explanation?
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Trata Table for Question #5 of the Analysis Questions

Class Resuits

Nomber of Characteristics of Baaks

- Besks That Were Beak Types {&ize and Shape}

Present at the beginning of the actgvizy

Successiul at feeding in Round Ome
on the original 1slend—7Fed on small seeds,
did pot zeed 10 migrate

Not successiul at feeding in Round Cne
on the crginal island—f=d cn small seeds,
had to migrates 1o the new islend

Sunccessiul at fecdj- g in Round Twe
on the original islen A—fed on smell seeds ‘ .

Su «.ess‘ui at feeding in Round Two
on the new island-—fed on large seeds

Not successful at Teeding in Round Two
on either islend—species dies out

Successful at feeding in Round Three
on the criminal island—¥ed on smali seeds

Successiul at feeding in Round Three
on the new island—fed on large seeds

Not successiul at feeding 1n Round Three
on either istand—species eliminated

poEr oy . e for mampe momE N T S
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Evolutionary Changes In Primates

paleontologists, and archeologists.
In this investigation, you will

diagrams.

When paleontologists discover fossils, they determine whether they have discovered fossils of
recent or early organisms. They then determine the kinds of organisms the fossils represent. If a
skull were discovered and determined to be a primate skull, the next step'would be to determine
whetheritis of an-ape ora human, Because evelutionary change has occurred in both groups, the
skull could be of early or modern ape or early or medern human. Because humans and apes
evolved along separate lines, certain physical characteristics can be used in an attempt to
. classify the fossil skull as b&longlng to either ape {early or modern}, early human, or modern
human. Techniques similar to the ones used in this mvesﬂgatlon are used by anthropologists,

(a} examine gorilla, early human, Australopithecus, and modern human skull and pelvic

[b] measure or observe and record specific skull and pelvic structures and features.
[c} evaluate evolutionary changes that have occurred in these organisms.

Materials

metric ruler
ProtIactor

Procedure

Part A. Skull Characteristics

Brain Area Compared To Face Area

The rectangles over the skulls in Figure 30-1
represent the area of the brain (upper réctangle} and
face [lower rectangle) of each skull.

® Determine the area of each rectangle by mea-
suring the length and width in centimeters and
multiplying the two measurements together.

® Record in lines 1 and 2 of Table 30-1 the brain
and face areas for the gorilla, Australopithecus,
and modern human skulls.

A comparison can be made as to whether the
brain area is larger or smaller than the face area.

@ Compare the brain and face areas and complete
lines 3, 4, and 5 of Table 30-1.

Cranial Capacity

@ Measure the diameter in centimeters of the
circle in each skull. The diameter is the distance
across the exact center of each circle.

® Multiply the cranial diameters by 200 cm?®. This
gives the cranial capacity (bra.m volume} in cubic
centimeters.

@ Record the cranial capacity for each skull in line
6 of Table 30-1.

NOTE: This method of measuring cranial capacity
differs from the method used when an intact skull
is available.

Jaw Angle {Prognathism)

In front of each skull are two heavy lines, one
running parallel to the slope of the upper jaw and
one running through the nose. These two lines are
to be used for measuring how far the jaw protrades
forward.
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FIGURE 30-1
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@ With a protractor, measure the outside angle
formed by the two lines in each skull {the angle
toward the right}.

5

read angle

FIGURE 30-2 here

® Place the protractor onto each skull as shown in
Figure 30-2. Read the angle by using the outside
scale on the protractor. The angle is read where the
lower skull line crosses the protractor..

® Record the angles in line 7 of Table 30-1. An
angle of less than 90° means that the lower jaw
sticks out in front of the nose. An angle of 90°
- means that the lower jaw does not stick out in

front of the nose. Complete line 8 of Table 30-1."

Sagittal Crest

A bony ridge ruuning across the top of a skull
for muscle attachmment is called a sagittal crest.
This bony ridge is associated with heavy temporal
muscles used to move the lower jaw.

® Indicate inline 9 of Table 30-1 whether a sagittal
crest is absent or present in each skull. Refer to
Figure 30-1.

Brow Ridge {Supracrbital Ridge)

Directly above the eye sockets is a thick bony
ridge. This ridge may be absent or present in a
skull.

® Indicate in line 10 of Table 30-1 whetherornot a
brow rdge is present.

Numbers and Types of Teeth
Use Figure 30-3 for this part of the investiga-
tion. -

. ® Count and record the number of teeth for each

lower jaw in line 11 of Table 30-1.

@ Count the aumber of each tooth type for each
lower jaw. “M" on Figure 30-3 is for molar, “P” is
for premolar, “C” is for canine, and “I* is for
incisor.

® Record in lines 12 to 15 of Table 30-1 the tooth
type totals,

® Record in line 16 of Table 30-1 the size of canine
teeth in each lower jaw.

¢ A diastemaisaspace between teeth. One can see
a space in the lower jaw of the gorilla between the
incisor and canine teeth. When the jaws were
closed, the diastema allowed room for the large
incisor teeth of the upper jaw. Record in line 17 of
Table 30-1 if a diastemna is or is not present in each
lower jaw.

Lower Jaw Shape ,

The distance across the jaw backs compared
to the distance aczoss the jaw fronts can be used to
determine jaw shapes of the three oIganisms in
Figure 30-3 on page 119.

® Measure in centimeters the distance across each
jaw from one dot to the other on the back molar

teeth.

* Measure the distance across each jaw using the
dots on the front pre-molar teeth.

® Recoxd the distances for each jaw in Jines 18 and
19 of Table 30-1. The distance across the back and
front of a lower jaw will help to determine if the
jaw is U- or V-ghaped.

If the distance across the back of the jaw is the
same as the distance across the front of the jaw, the
jaw has a Ushape. If the distance across the back is
greater than the distance across the front, the jaw
has a V shape. Complete lines 20, 21, and 22 of
Table 30-1. '

Pelwis Shape

Examine Figure 30-4. It shows the pelvises of
our three skeletons from a side view. A line has
been drawn across each one to indicate top and
bottom. '

® Record in line 23 of Table 30-1 if the top half of
each pelvis is wide and short or narrow and long.

@ Record in line 24 of Table 30-1 if the bottom half
of each pelvis is short or long.



TABLE 30-1. COMPARISON OF GORILLA, AUSTRALOPITHECUS, AND MODERN HUMAN SKULLS

CORILLA

AUSTRALOPITHECUS

MODERN HUMAN

—

. Face area

. Brain rea

. 15 brain area smaller

than face area?

. Is brain area larger

than face area?

Is brain area 3 times
farger than face area?

. Cranial capacity in co?

. Jaw angle

Does lower jaw stick
out in front of nose?

. Sapittal crest present

10.

Brow ridge present

11,

Number of teeth in lower jaw

. Number of mclars in

lower jaw

13.

Number of premolars
in lower jaw

14.

Number of canines

‘in lower jaw

15.

Number of incisors
in lower jaw

16.

Size of lower jaw canings™™ 7

17.

Diasterna present

18.

Distance across back of jaw

19.

Distance across front of jaw

20.

Is distance across front and
back of jaw the same? ‘

21.

Is Tower jaw U-shaped?

22, Is lower jaw V-shaped?

. Shape of top half of pelvis

24,

Shape of bottom half
of pelvis
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Name _ Date

FIGURE 30-3

measura distance across
from dot to dof

hack

I I '
Gorilla lower jaw Australapithecus lower jaw
(% natural size) (Y2 natural size)

Medern human fower jaw
{%4 natural size)

FIGURE 30-4

Australopithecus Modern human




Analysis

1.

- three animals studiéd.

three animals studied.

Usingitems 1-5 of yourdatain Table 30-1, describe the general change in face to brain area seenin the

Using item 6 of your data, describe the general change in crapial capacity seenl in the three animals

studied.

Usingitems 7 and 8 of your data, describe the general change in jaw angle and prognathism (how far the

jaw protrudes forward] in the three animals studied

Using items 9 and 10 of your data, describe the general change in brow ridge and sagittal crest in the

three apimals studied.’

Usingitems 11-17 of your data, describe the general change in teeth number, size, and diastema in the

Using items 18-22 of your data, describe the general change in lower jaw shape in the three animals

studied.

Using items 23 and 24 of your data, decide if-Australopithectis was .quzdzupedal or bipedal. [The gorilla
pelvis shape aids in its #wralking on all fours,” which is quadrupedal. The human pelvis shape aids in

its walking on two legs, which is bipedal.)

. How many traits ate similar when comparing

[a) gorilla to Australopithecus?

(b} Australopithecus to modermn human?

{c] gorilla to modem human?
Based on your answer o question 8, does a modem human seem fo be closer in evolutionary

development to gorilla or Australopithecus?
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Name , |

Period Ecolegy
BIOMES

Background:

A biome is defined s a lorge geographic region that hes a particular type of
climax community. Biomes are idenfified by the characteristic plants that dominate

itz landscope or by priysical featares and chmaie.- VWhilz you are probably Yamiar with
many of the biomes of the world, you may net know what catises biomes o exist The
species of plants and animals that coexist and survive ina particular area are
determined by the soil, Jopography, end climate in that area. Keep in mind that the
boundaries between biomes are not es distinet as you might think: they blend info each
ather quite well. .

What makes an organism betier suited fo life in one biome rather then anather?
Orgorisms have adapiations that help them fo survive in a particular biome.
Adaptations are helpful variations found among the members of a poputation,

Objectives:
Research characteristics of Terrestrial and Aguatic bicmes.
Color a map representing the world's biomes.
Investigate some of The physical processes that determine climaie.
Construct a histogram of climate data for each biome.
" Use your histogram o compare biomes,

SENEES

Part 1: Biome Characteristics
Using the chart in this activity es a guide research each biome. Becapse vOu are
working in groups it would be wise o delegate one or fweo biomes o each group
member. Affer each member hes researched his or her biome all information
should be explained (NOT COPIED) to the other group members. In the column
labeled “Climate Charecteristics” include inforimation that makes that biome
unigue. For example in the Tundra you would mention the Permafrost,

In the computer lab a “Lesson Zone" has been set up with various sites
pertaining To Biomes. The username and password is “Biomes™. These will be
the only sites you have access fo for this lab. Books will be provided os o
reseurce as well. Your textbook is also a good source for this activity.

Be sure 1o color in the werld map previded showing the
lecations of the biomes. '
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Baxt 2: Some Farth Sclence Revigw @ |-

¥ = #

1. Letitude end Rodiaht Erergy: | ]

Beccuse the earth is shaped like & sphers, The sur's roys sirike the eorth
at ditferent angles (Figure 1). Although the emount of energy striking
points A, B, Cis equdl, the @mawﬁl that is obsorbed depends on the engle

of the sun's rays. L |

NS - . Radiant Emergy -
from the Sur

f Figure 1 . §

Consider the effect that latitude hes oh radiant energy cbsorption.
a. Why is more radiont energy dbsorbed at “A” rather then at *B"?
i E : .

b. What iImmediate ef‘?ﬁéec? wel’jﬂéﬁ be exhibited when the radient energy
strikes a particuler part of the.earth?
. P

(3
]

1

Ir general, what happens 1o ‘ii_:a%ﬁpem‘mz‘e as one moves Nerth or
South of the equator? b

1
H

l i

1

1
H

LTSt S

1

IT. Effect of Large Bodies of Water.|

Land warms and cools quickly. Regibns near the middle of a continent will
expefience temperaiure exiremes, hot summers cnd cold winters.

Water however, due to its high'specific heat, warms and cools more
slowly then land. In fact ocean'tiimperatures in a given region do rot
vary much during the year. Thls rouses the temperctures in coastal
areas and on islends to be modqm‘[ e. Lorge lokes and ceeans also add
humidity to the air and i mcrease; precipitation. “Lake Effect”™ snow
results from cold air blowing uqrqs:g a large lake, gathering moisture and
then, upon further cocling, dmppm moisture in the ferm of snow on the

U SR 1GNNS § N S R U SO



Figure 2

“-g Honoluli
?5 -

In which of the cities shown in Figure 2 would the most consistent
Temperatures be found?

Where would exiremes in temperature be expected?

o

¢. Where would the mest precipitation be expected?

d. Where weuld precipitation likely fall as joke effect?

34
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Part 3: Graphing Climete Deota

e T e e

Using the teble below construct a hﬁﬁ@ﬁgﬁﬂm for average precipifation and 2
histograms for average temperature rahges (1 for summer overcges and 1 for
il :

winter overages). Pl
b ) Yearly
: Temperature
. Yearly Average d
Biome Precipitation Range
Prg F ' {(Winter &
;s Summer)
i
12 cm/yws Winter -28°C
Tund )
Hnera {Less than 25 cm) Summer -5°C
o 33 cm/yn Winter -25°C
8 { ess in the Nerth - Summer 20°C
Temperate S Winjer -10°
2 .
Deciduous Forest 120 n::m:)yg Summer 26°C
’ I
o - o
Temperate - T, Winter -B°C
Erassland Prairie o0 Cfﬂfﬁj Suramer 28°C
Savanna - ‘z Winter 12°C
v(ﬁhapurmi} 20 tf}f‘@l Summer 20°C
N Winter 2°C
H es b
Rain Forest 20? f:i.m!y;[_ Summer 20°C
iz cmfyr‘%r Winter 8°C
De !
sert (Less than 25em) |  Summer 38°%C

1. Open the Excel Program

!
i

2. Begin 1o type in the data from the takle above. For Each histegram you

need to have a sepdrate column of data. (See figure below)
- oo~ o




3. Highlight the data in column A and column B. Click on the Chart Wizard,
(Hint: It's on the top of the Excel foolbar and looks like a bar graph)
And choose the Option for column Graph. Select gmp& 4,

4. Click "Nexi”

5. Type in the axes information and graph title. (The Z axis is the ¥ axis on a
line graph)

&. Click "Next" and then “Finish”

7. Drag the ends of the graph To make it larger

8. Now you have fo make some alterations 1o the groph so all of the data can be
seen. Ta change the font on the X axis right click on thz text. Then chggsg
the format axis optien. Chenge the font'se i is the ngzgzmpzn BYE 217 for thHe
graph {usuclly abeut 8). Then change the clignment 1o 90°

9. Because the histogram is labeled you do not need to have a legend. Right
click on it and clear iT.

10. Repezat these steps fer the Annue! Winfer and Summer Temperatures.
{HINT: fo highlight the dota in column A and Column € af the same time hald
down The conirel (Cirl) and Alternate (AlY) keys simultanecushy)

Place all three graphs on one sheet and priat them ouy.
Use the graphs you consiructed To answer the following guesiion.

&raph the following data given below for Chicago IL below.

s = Graph of Gimaiz B
Temp. 0} Fradp. {on P m=tz Doty
P p- tom for Chirago, #
3 4.4 48 35 — ——
F 27 ' 4 30— |
M 28 : 89 23 — 1]
1 A 10 96 D ' B ¥
i5.5 g8 s 10 1.
i - 2 10
] 21.7 101 g 5
3 23.9 0.4 5 4
A 2353 . 78 & 5
S 18.9 7.6 2 _10
a 12.8 6.6 —15
N 4.4 5.6 : —20
~1.8 53 —25
D - ] FMAMI] J ASOHNRT
Month

In what bieme might Chicagoe be clessified? Why?




4530
ujoy joaydod .

(|oddodpyn)
BUUDADG

hla5aQ

aLind,
PUD|SSDLIG
24paadws |

15940,
shonppaaq
34vaadiz |

{4530,
snoJa o))
pbio)

D.pun |

oy suptioLdopy %.u__rmﬁ shou2b|puy mc@zﬁ%g  Bday snousbipuy

52}48|Ja0oDdDYY

W koo bl LY

LIRS




By

BUOZ [DPUNLOY

UDZ D14BUIT

FUOZ [DJ0LL[

stolyoLdpy ' buney|tnousbipuy

SUOMDLEDPY 1 DJO|Jd SNouRBIpUT

" yidaq

AWOIE ¥aLYMHSIY

2U07 |pssAqY

BUOZ DY 4uRg

2U07 016bja

2U0Z [DplidaH]

stopyoidopy 1 ounp,j| snouaBipuz

sUo4DLdOPY ¥ D0 shousBipuT

yidaqQ

FWOTd INTdYW

Qatlntg A1 ienhw o

10 SD1LELIA LODID UM




B EwrE e &

g £ Yassmedimmot

TR e e m—i . e

i. How wre Biomes identified?

i ,
L

2. Fill in The Tollowing graphic erganizer with the proper biomes. :

L o f

A H

j

TPmnlparrﬁ'a Gressiond

LATITUDE

b
'
v Srvninre

i

W

A

L(:!)NSITU DE

1

3. How daes plant life in a biome affect the kinds of animals found in that iéiﬁ&ﬂﬁ?

3
—

4. What determines the type of Biome found iré a poarticuler area?

|

5. What would happen if o new species of plant ior animal were introduced to the

biome? How would it affect the balance of the ecosystem? Do you think ‘the new
species would survive? Why or Why riot? |

)
(
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" Name _ Class *__ Period

3%7

Before doing this lab, have students read sections 30:1-30:2 and 30:6-30:7 in the text,

30-2 What Are Some Parts of a Food Chain ——

and a Food Web?

. Plants use light energy of the sun to make food. The food is stored in
the cells of the plant. Plants are called producers because they make food.
Some of the stored energy in the food that plants make is passed on to the
animals that eat the plants. Plant—eating animals are called primary
consumers. Some of the energy is passed on to the animals that eat primary
consumers. Animals that eat other animals are called secondary consumers.

The pathway that food energy takes through an ecosystem is called a
food chain. A food chain shows the movement of energy from- plants. to
plant eaters and then to animal eaters. An example of a food chain can be

. written as follows:

(producer) - " (primary consumer) : (secondar.y consuiner)
seeds sparrow ' hawk

Some of the food energy in the seeds moves to the sparrow that eats them.
Some of the food energy then moves to the hawk that eats the sparrow.
Because a hawk eats animals other than sparrows, you could make a
food chain for each animal the hawk eats. If all the food chains were
connected, the result is a food web. A food web is a group of connected
food chains. A food web shows many energy relationships.

‘GOALS _

In this exercise, you will: .
a. determine what different animals eat in several food chains.
b. build a food web that could exist in a forest ecosystem.

KEYWORDS : ,
Define the following keywords:

consumer

food chain

food energy

food web

producer -

MATERIALS _
colored pencils - metric ruler







PROCEDURE
Part A. Examining Food Chains
1. Read the introduction and examine the food chams glven below.

(producer) (primary consumer) (secondary consumers)
plant roots ———» rabbit-— » fox
plant seeds ——— mouse > fOx
plant leaves——— earthworm————robin - snake ;
plant leaves—, rabbit. > snake
‘plant leaves——» cricket—— —— TObin » fox :
plant stems—-— earthworm : snake » hawk —»fox
plant stems———s-rabbit . —hawk
plant stems— smaﬂk_insects—l—ﬂh MOUSE——— e OW]
~plant leaves———» rabbit  OWl— » fox
plant leaves—— cricket: »1nouse——— » hawk
plant fruits —» mouse — » snake > owl
plant fruits —— small insects-———» robin > snake

2. Answer the qu?stions that follow:

a.
b.

C.

. List the organisms that you think are secondary consumers.

List the organisms that you think are producers.

Why are they called producers? ' i ) - : ‘
|

List the organisms that you think are primary CONSUTATS,

Why are they called primary consumers?

Why are they called secondary consumers?
Herbivores are organisms that eat plants. List the herbivores in the food

chains.

How does your list of herbivores compare with your list in question c?

Carnivores are organisms that eat other animals. List-the carnivores in the

food chains.
How does. your list of carnivores compare with your list in question e?

Make two food chains using animals not listed in the above food chains.

- d

(Answers will vary.)



QUESTIONS
1. How many of the food chains you made in Figure 1 include the following

animals? hawk - earthworm _ . fox

small insects owl " snake

2. How many of the food chains indude plant parts?

3. Give the names of the producers that are in the food web.
4. Give the names of the consumers that eat both plants and: anlmals

5. What would happen to the food.v\.feb if all the plants were removed?

e

Explain yOUI answer.

6. What might' happen to the owl population if there were less rabbits, mice, and

. snakes in a certain yecar?
7. What organisms will be affected if crickets, small insects, and earthworms are

killed by p« ‘cides?

3. Draw three food chains below that can be connected inn a food web. Show
producers and consumers that you might see in your backyard or on your way to
school.

secondary consumers o

primary, consumers m Lo vl

producers
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Predator-Prey %e%a%g@ﬁsmpgﬂ Rabbifs and Lynxes

BéCEﬁéGRDUNE Thers are many |eedmg re!aﬁanshxps to be faund in the typlcaz

S = ~
Uuuayazuul r\.:'l J[c:s a'r ﬁesﬁs zc: nx: prnﬂ::afnl"—pr&}l r::lnﬂnnqn“ilp “ﬂ'lnnl&‘-‘-ﬁ‘-: Q!!E‘n :QC: ‘i’ﬂ;:l Qng:: .

‘reproduced in this lab have shown that this reletionship is far more complex than ons

animal eating another.
A study conducted over a period of more than 90 years counied the

population of lynx and ihe population of rabbits in a specific area. Scleniisis notad a
patiern to the population hanges for each organism.

OBJECTIVES: In this activity you will:

1. Analyze a graph of population daia for rabbiis and lynxes in an ecosystem
2. Detemnine the pattem illustrated in the data.
2z “iate an explanation for this patiermn.

w

HYPOTHES!S:
16 F’opulaﬂon of Rabbrts and Lynxes from 1845 - 1935
140 —- Rabbit
“--Lynx

0
)
=
= 120
=
o 100
T
= g
=
B a0
[
=

20

i845 1855 1BEE 1875 1885 1885 1205 1815 1825 1935



PROCEDURE:

1. Working with your pariner, examine the graph on the previous page that shows the
population fluctuation of rabbit vs. lyrix. '

2. One of you will record data on the lyrix while the other records data on the rabbit,

solation of veur animal-inthe-space provided

4. Indicate by using an arrow whether this number is higher or lower with respect to the
previous five years. For exampla:
Year Rabbit Lynx
1865 A 80,000 <> 60,000

5. Exchange data with your partner, then calculate the total population for each animal.

&. Calculate the average population for 90 years for each anima!\. Note: Although the daia
- covers 90 years, you do not have 90 readings. Do not divide by 80. )

7. Using a different color for each species, draw a horizontal line on the graph indicating
the average population for each species.

resvidad focosch vaore L L - o0 L0 .
[ i e rCAI Y °



GHANGES IN THE POPULATION OF RABBITS AND LYNXES FROM 1845 - 1935

~ Year

Lymg Population

Rabhit Population

1845

1850

{855

1860

1865

1870

1875

1880

1885

1890

1895

1800

1905

1910

1815

1920

1826

1930

1835

Total Population

Average FPopulation for 80

Years

L
N
N}



3 . - |
ANALYSIS: .
A _ !
1. Which species has a larger population overali? |

2, How many “peaks” are there above the averagé line forthe rabb’rt?{ For the hymx?

3, Do the “peaks” ocour at the same time for each ]populaﬁon? Explain.
i

4, Between 1885 and 1890, what ha?spenéd o thej rabbit population?

5 Consider 1885-1880 a shori-term period and 1845-1935 a longer-term period. Which
is more stable (i.e., the populations most closely resemble the average population),

. the short-term period or the longer-term peﬁ:{o’d?

: : L . . R ] .
6. Why does the rabbit population start ic increase a few years before the lynx
population increases?

7. When the lynx population Is ai its maximum, is the rabbit population increasing or

decreasing? Why? .
8. What keeps the number of lynxes controlled?

9. What keeps the numbers of rabbits controlled?

10. What would happen to the rabbits if the lynxes were eliminated from this environment?

11. What would happen to the lynxes if the rabbiis were eliminated from this environment?

CONCLUSIONS:

s five fogether. Explain what may happen in |

d.dn The Lion King. the zebras and the lion
iet BOTH the short-term changes and the

each of the following situations. Pred
Jong-term changes. :
a. The zebra population increased. '
b. The lion population increased.
c. The zebra population contracted &
d. The lion population suffered from a parasi

the population.

virus that killed 75% of the population.
tic infection that killed 75% of

three examples that show you are dependerit on other'people.ir.] school and explain
how this contributes to the stability of the school environmeani. -

ree different populations in an ecosystern
t their numbers are relatively stable over

2.Give

3 Give "real life" examples that illusirate how th
are dependent on sach other and as a resu

the long tenm.

! .
3
4. Using the example from number 3, predict how the elimination of one population might

affect the remaining populations. |
A [
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Name Date
Partner Teacher
The Lesson of the Kaibab

AY

Background: The environment may be altered by forces

- community, as well as by interactions between orgamsms and ihe phyalcal
environment. Thecarrying capacity of an ecosystem is the maximum nomber of
organisms that the ecosysiera can support on a susmed basis. The changing -
density of a population may produce such profound changes in the environment
that the environment becomes unsnitable for survival of that species. Humnans can
inferfere with these nam_ral interactions and have either a positive or negative effect.

'mr'rrhhl -é-iﬂn b-u nv—:n

Objectives:
- %% Graph the size of the Kaibab deer population of Arizona from 1905 to 1939,

Amnalyze the actions responsible for the changes in the deer population.
% Propose a management plan for the Kaibab deer population.

Materials: .
Colored pencils (1 green and 1 red)

Frocedure:
Before 1905, the deer on the Kaibab Plateau in Arizona were estimated o number

about 4000 on almost 300,000 hectares of range. The average carrying capacity of
the range was estimnated then to be about 30,000 deer. On Dovember 28, 1906,
President Theodore Roosevelt created the Grand Canyon Game Preserve to protect

the “finest deer herd in America.”
Unfortunately, by this time the Kaibab forest area had already been overgrazed

by sheep, cattle and horses. Most of the tall perennial grasses had been eliminated.
The first step to protect the deer was to ban all huniing. In addition, in 1907, the
Forest Service {ried to exterminate the predators of the deer. Between 1907 and 1939,
816 mountain lions, 20 wolves, 7388 coyotes, and more than 500 bobcats, all

predators of the deer, were killed,

1. Using the green pencil, draw and label a siraight horizontal ine acress the
graph in Data and Observations to represent the carrying capacity.

2. Using the red pencil, graph the data in Table 1.

3. Answer Analysis questions 1- 4.
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Table 1
Deer Population from 1905 to 1824
Year Deer Population
1905 I 4,000
T g0

1915 . 25,060

1920 ' . 65,000

1924 - . 100,000

Signs that the deer population was out céf control began to appear as eatly as

deteriorate rapidly. The Forest Service reduced

the number of livestock-grazing permits. By 1923, the deer were reported to be on

the verge of starvation, and the range conditions were describes as ”deplﬂrable”.

A Kaibab Deer Investigating Commities recornmended that all Hvestock not
and that the

owned by local residents be removed immediately from the range
umber of deer be cut in half as quickly as possible. Hunting was reopened, and
during the fall of 1924, 675 deer were killed by hunters. Howevez, these deer
represented only one-tenth the gumber that had beer born that spring.

19720. The range was beginning 10

4. Using the red pencil, plot the data in ‘Table 2 on your graph. Label the

completed graph. .
5. Answer Analysis questions 5 and 6. ’

Deer Population from 1325 io 1839
: s
Year Dei‘er Population -
1925 - 60,000
1926 - 40,000
1827 © 37,000
1928 . 35,000
1929 . 30,00G
1930 | 25,000
1931 . 20,600
1935 v 18,000
1939 . 10,000




Today, the Arizona Game Commission carefully manages the Kaibab areas
with regulations geared to specific local needs. Hunting permits are issued to keep
the deer balance within their range. Predators are protected to help keep herds in
balance with food supplies. Tragic winter losses can be checked only by keeping the

number of deer near the carrying capacity of the range.
6. Anpswer Analysis questions 7 - 10.

Data and Gbsewaﬁmms
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Amnalysis:
1. In 1806 and 1907, what two methods did the Forest Service decide to use to

) protect the Kaibab deer?

Ly I
L

DX e ey
EAlryyY dRicidl ELF

and 19357

What was the relationship of the deer herd to the carrying capacity of the

range:

in 19157
in 19207
in 19247

>id the Forest Service progiam appear 1 ic be successful between 1305 and
19247 Explain your answer.

Why do you suppose the population of the deer declined in 1925 although the

predators were being removed?

Do you think any changes had occurred in the carrying capamty of the Tange
from: 1900 to 19407 Explain your ANSWET.. :

Why do you suppose the population of deer in 1905 was 4000 when the range
had an esﬁmated carrying capacity of 30,0007
1




8. Without the well-meaning interference of humans, what do you Lhmk wonld
have happerned to the deer population affer 19057

9. What major lessons were learned from the Kaibab deer expesience?

10.1f the lessons leamned from Kaibab deer studies had been known then, what
recommendations would you have made in 19157,

in 15237

in 19387

Further Explorations:
1. Many forests have been endangered by gypsy moth caterpiliars. Research
how they came to the United States and the methods that have been proposed

to confzol them.

Mosquitoes are a great anmoyance to many people. Obiain some bocks from
vour teacher or librarian that contain information on mosquitoes. Decide
whether or not you would try o eliminate them. Justify your answer,



